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Chapter 1 
Introduction 


Embedded Systems & The Raspberry Pi 


In the current world embedded systems play a vital role in day-to-day human life. The world of 
Electronics has evolved from manual control to semi automatic and now we have complete smart 
automations. 


So what will be the next evolutionary step? 


Today, we have complete automated systems that once programmed can work on their own. Still there are 
few aspects in these systems that cannot be completely automated. Here, the major deciding factors are 
human judgment and desire. 


Let’s see an example; consider a system to control your room temperature - it can be designed to maintain 
certain temperature but that certain temperature needs to be set by user. It won’t be able to start itself prior 
you enter your room. You first need to enter the room and then set the temperature. 


So the next step in evolution is IOT. It would allow you to control your room temperature from any place 
you are. You can setup your air conditioner when you are 15 minutes away from your home. So that by 
the time you reach home your room temperature will be already set at a degree you prefer. 


There are many constraints come into picture while designing such advanced level of system. The systems 
you design need to respond to minute changes i.e. it should be highly responsive. Also the Speed of 


operation is a must; we, humans prefer our system to be very fast. The system should not take a lot of time 
in processing the given request. Also the system should be compact. Bulky systems are difficult to fit in 
whereas small ones are always appreciated as they can be adjusted in any corner and give us freedom to 
choose its place. 


Power is one of the most critical considerations these days. If our system is battery operated then power 
will be the highest priority in design considerations. So we need systems that consume very low power. 


As we’ve seen in the previous example, to control system remotely we need Connectivity. Connectivity 
is nothing but the ability of a system to connect to other devices and Internet. This can be achieved by 


Ethernet port on Pi and full network stack. We also need to consider other peripherals like ADC, DAC, 
memory and GPIO. 


This information is simply about automation but embedded systems have influence over all aspects of 
our life from T.V. to Cars, from radio tower to satellite - nearly all our day to day life is connected with 
embedded systems. With these vast application comes variability. 
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Is it possible to classify all these systems under only one embedded system? No we can’t do that. But we 
can classify according to use, size and application and many more parameters. Hence embedded systems 
have been divided into many sub systems. 


So remember that, First we need to classify our application under right embedded system and then decide 
on its development and design process. 


EMBEDDED SYSTEMS 


based on functional requirements 


Stand Alone portable(mobile) 


The above diagram shows a small possible division of embedded systems but this can be further 
classified in many more ways like appliance systems, automobile embedded etc. To develop any project 
its future development must also be kept in mind along with present requirements. To develop systems 
many development boards are available in market, Few examples are Arduino, Raspberry Pi etc. 


What is a Raspberry Pi? 


A Raspberry Pi is a credit-card sized computer originally designed for education, inspired by the 1981 
BBC Micro. Creator Eben Upton's goal was to create a low-cost device that would improve 
programming skills and hardware understanding at the pre-university level. But thanks to its small size 
and accessible price, it was quickly adopted by tinkerers, makers, and electronics enthusiasts for projects 
that require more than a basic microcontroller (such as Arduino devices). 


The Raspberry Pi is slower than a modern laptop or desktop but is still a complete Linux computer and 
can provide all the expected abilities that implies, at a low-power consumption level. 


The main benefits of using the Raspberry Pi are: 


1.) It's small. You don't need a computer desk or anything to place it. 
2.) It's quiet. You don't have to worry about noise at all. 


3.) Want to learn about hardware + software integration? No problem, you can get an Arduino setup with 
a Pi as well. 


4.) It's cheap! Yes, you do need only a monitor and keyboard for initial setup. 


We only have great things to say about the Raspberry Pi. To get started with your IOT journey, buy a 
Raspberry Pi and read this book to understand more about Raspberry P1. 


Chapter 2 
Moving Toward A Smarter Internet — The Internet Of Things 


INTERNET 
THINGS 


Imagine you are living in a world where millions and millions of objects has the super power to sense, 
communicate and share information — all interconnected over public or private Internet Protocol (IP) 
networks. These interconnected objects have data regularly collected, analysed and used to initiate action, 
providing a wealth of intelligence for planning, management and decision making - This is the world of 
the Internet of Things (IOT). 


The concept — IOT was coined in 1999 and it has currently became more relevant to the practical world 
majorly because of the exponential growth in technology, medical devices, embedded system, cloud 
computing and data analytics. 


From 1999 to till now, many visionaries have seized on the phrase “Internet of Things” to refer to the 
general idea of things, especially everyday objects, that are readable, recognisable, locatable, addressable, 
and/or controllable via the Internet, irrespective of the communication means (whether via RFID, wireless 
LAN, wide- area networks, or other means). 


Everyday objects include not only the electronic devices we encounter or the products of higher 
technological development such as vehicles and equipment but things that we do not ordinarily think of 
as electronic at all - such as food, transportation, logistics and clothing. 


These day to day things of the practical world can be effortlessly integrated into the virtual world 
facilitating anytime, anywhere connectivity. In 2010, the number of everyday physical objects and devices 
connected to the Internet was around 12.5 billion. Cisco forecasts that this figure is expected to double to 
25 billion in 2015 as the number of more smart devices per person increases, and to a further 50 billion 
by 2020 


The technological innovation is leaping beyond measures. With more physical objects and smart devices 
are getting connected in the Internet of Things landscape, the value and impact IOT brings our life 
and business becomes more ubiquitous. Apart from catering to the seamless operation of high end 
technology, IOT can benefit common people in their day to day lives — using 


IOT people can make better decisions like which route to take to work that day or which restaurant to 
choose to have a romantic dinner. Right from security surveillance to health care monitoring to smart 
homes to smart cities to agricultural automation to industrial automation — IOT creates a bigger impact 
and makes lives easier. 


For government, the convergence of data sources on shared networks improves nationwide planning, 
promotes better coordination between agencies and facilitates quicker responsiveness to emergencies and 
disasters. For businesses, IOT brings about tangible business benefits from improved management and 
tracking of assets and products, new business models and cost savings achieved through the optimisation 
of equipment and resource usage. 


Things” oan be remotely 
controtled oF Viewed, and they 


CN Sern’ lebermatry for analyas 


This may be 9 controfer areas 
Retwort (CAN) in conmected cars. 
2 local setwork In homes, otc 


Most “ttenge” consect to the internet, 
eanept for power gids or ciasaited 


ovement sytterie 


and access contra Setween 


Cloud sennces provide the repastory 
“hing” and fs conbotier 


{aoe tablets and other 


Benefits Of IOT: 


The benefits of IOT are immense. In this practical world, you can integrate IOT into anything according 
to your creativity and need. Be it business conglomerates or an individual small home, the amount of 
benefit you can derive from IOT is enormous. IOT is the hot topic in the industry as well as house-holds 
because of its huge technical advancements and assistance in making our lives seamless and smarter. 


¢ Real time monitoring 


The devices that are given Internet access will be updating their status or condition 
periodically or on user request. This gives users the exact information of the condition of that device 
at that instant which enables you to take necessary actions. 


* Real time data logging 


In previous systems data used to be logged on to system either by taking manual readings or 
through other wired protocol. But this limitation can be overcome by giving the device to update its data 
over Internet. 


¢ Data analytics 


The upcoming cloud technologies help to organize and present user data in very descriptive and 
graphical ways like bar graphs, graphs, pie charts etc. 


¢ Remote monitoring 


Any place that has Internet facility can be monitored from all over the world through GPRS or 
Ethernet or wired connection. 


¢ Control based on actual situation’s data 


Controls can be setup automatically on actual situation. Users can also give commands on basis 
of data. 


¢ Process optimization 


As the availability of data is time independent and location independent, work can be optimized 
accordingly. 


¢ Simplicity to access 


Controls are available through mobile devices. Even apps can be developed to give users ease of 
access. 


Applications of IOT: 


IOT has a list of applications ranging from household things to heavy industrial machinery. There is no 
end to the usage of IOT in technology, business and personal lives. 


* Home automation 


Household devices like fans, lights, air conditioners can be connected to internet thus giving 
users access to their house hold devices from any part of the world. 


¢ Industrial automation 


Automation in industry is very critical, as there are harsh and unpleasant conditions for human 
beings. Instead of following manual processes, when taking a step further with automated control — by 
connecting the systems and controlling over the Internet, it gives great control for the employer/manager 
and monitoring since you can monitor not only from the company’s premise but from anywhere. This 
facilitates productivity and ensures tasks/people can be monitored simultaneously. 


¢ Patient monitoring system 


Patients can be given small devices that continuously monitor patient health and updates report 
to hospital servers. Aged patients can be provided with tracking system to monitor their whereabouts. 


Vehicle management system 


Most of people rent out their cars or have travel business, this system helps them monitor things 
like time for which A/C was working, vehicle mileage from ECU, engine and petrol status etc. 


¢ Vehicle tracking system 


Vehicles can be tracked by using GPS. This will give vehicles exact location on owner or 
registered mobiles. This can be used as theft trackers. 


¢ Security system 


Burglar alarm, break detectors fitted in house or shops can be connected to Internet. This will 
give a high priority alert to owners and nearby police stations. 


¢ Agricultural automation 


Agricultural fields can be fitted with various sensors like soil moisture, humidity temperature and 
even water pumps can be connected to Internet. All this can be controlled and monitored over Internet. 


Vehicle security system 


Vehicles can be fitted with security system that not only buzz alarm when unauthorized person 
tries to unlock vehicle but also gives instant alert to owner’s mobile. 
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¢ Emergency SOS beacon system 


Incase of emergency a simple system implemented in vehicle, which on crash will automatically 
broadcast its location and SOS message to the nearby police station and hospital. The nearest hospital can 
respond to that message and help will be provided in time. 


¢ Industrial safety system 


As the SOS beacon industries can be implemented with a small system that will notify fire 
brigade in case of fire. 


¢ Military monitoring system 


Military applications can be very vast from soldier health monitoring system, armed vehicle 
monitoring system to Tracking of solders, supply trucks, tanks etc. Automated unmanned vehicles or Bots 
can also be controlled using IOT. 


Chapter 3 
Understanding The Raspberry Pi 


As discussed earlier in the introduction, to develop projects we need systems with many peripherals like 
ADC, DAC, GPIO and UART etc as per our requirement. But when we are developing we must test it on 
certain assured development devices like development boards. Once we have complete assurance of our 
working project we can move for development of self designed boards. 


Logo of Raspberry Pi 


One such board is Raspberry Pi. Raspberry Pi boards are credit card sized single board computers 
developed by Raspberry Pi Foundation in United Kingdom. Raspberry Pi was launched with intention to 
encourage teaching computer basics in schools and developing countries. 


Many versions of raspberry Pi are available in the market for more than 4 years and have continuously 
been evolving. The first version i.e. first generation Pi 1 was released in February 2013. This version was 
launched with two models A and B. But a year later A+ and B+ models were launched. 


Later on in February of 2015 Raspberry Pi 2 was launched and a year later i.e. February 2016 Raspberry 
pi 3 was launched. 


Pi zero which was almost half the size of Pi 2 was launched in November 2015 with smaller footprint and 
less GPIO. 


Graphic image of Pi zero 


The lower specification version of Raspberry Pi is the Module A. It has 256 MB of RAM, a single USB 
port but no port for Ethernet 


Model B is a variant with higher specification of Raspberry Pi 1. It has 512 MB of RAM, two USB Ports 
and additional 100mb Ethernet port. 


Later on in November 2014, a bit more advance version of Raspberry Pi |model A was launched as 
Model A+. 


This version compared to Model A had 14 more GPIO pins header. So it has GPIO header of 40 pins 
whereas previous version had 26 pins. SD card socket was upgraded to push-push micro SD version. 


Reduced power consumption by 0.5W to 1W compared to previous model. A dedicated low noise power 
supply was incorporated in audio circuit. 


Final version of first series was Model B+. In addition to features from model B it has 2 more USB 
compared to model B. thus model B+ has total of 4 USB 2.0 ports. It also provided better over-current 
behaviour. It has all the features from Model A+ i.e. 40 GPIO, better socket for SD card, lower power 
consumption and better audio. 


Raspberry Pi 2 B replaced the Raspberry Pi 1 Model B+ completely. Because of its advanced features and 
complete backward compatibility, it’s easily adapted in electronics market. 


Raspberry Pi 2 B has the following major features: 


° A900 MHz quad core ARM cortex A-7 CPU 
° 1GBofRAM 


Because of its ARM 7 processor it can host all the ARM GNU/Linux distributions including Snappy 
Ubuntu and Windows 10. 


Apart from these it has other features as noted bellow: 
0 4USB port 
0 40 GPIO 
° Full HDMI port 
° Ethernet Port 
° Camera interface 
° Display interface 
° Micro SD card slot 
° Video Core IV 25 graphics core 


Chapter 4 
Understanding The Raspberry Pi 3 


In February 2016 Raspberry Pi 3 replaced all the previous models of Raspberry Pi. It has the features of: 


° =A 1.2 GHz 64 bit quad core ARMv8 CPU 
° =802.11n Wireless LAN 

° Bluetooth 4.1 

° Bluetooth Low Energy (BLE) 


Like Raspberry Pi 2 it has: 


4 USB port 

40 GPIO 

Full HDMI port 

Ethernet Port 

Camera interface 

Display interface 

Micro SD card slot 

Video Core IV 25 graphics core 


Chapter 5 
The Raspberry Pi 3 — Hardware Setup 


Raspberry Pi 3 provides best platform to develop any embedded system. Due to its vast features it can be 
used for any project. But before we get started with Raspberry Pi 3, we need to configure and get a few 
things ready. 


Following is the hardware requirements: 


Min 8GB micro SD card for Pi 3 and other models SD card. 

(Please verify your Pi model and accordingly get your card) 

(If possible get NOOBS pre installed Card. Or still we can manage by downloading 
NOOBS) 


HDMI cable (or DVI Cable as per your display) 
HDMI cable is used to connect your Raspberry Pi with display. 


T.V. or Monitor with HDMI or DVI support 
Make sure the display you choose supports either of the two but prefer HDMI. 


HDMI is easily available and these days every T.V. has HDMI feature. You need not buy new HDMI 
cable you can use your set top box HDMI cable if it has HDMI interface. 
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Any standard USB keyboard and Mouse 


Mouse and key board are basic input devices. Raspberry Pi is also a small on board computer and thus 
requires these basic input output devices. Use standard USB Keyboard and Mouse. 


A stable 5V micro USB power supply 


See the specifications on Raspberry Pi and accordingly select your power supply. It must that you choose 
a good quality power supply. Power supplies are critical part of any system. Small fluctuations in power 
output may make Raspberry Pi misbehave. Bad quality power supply may even damage your Raspberry 
Pi. 


Ethernet cable* 


To give raspberry Pi internet connectivity you must connect Ethernet cable in RJ45 jack. 


Chapter 6 
Operating Systems Required For Raspberry Pi 3 


Raspberry Pi 3 is a mini computer. And we all know that computers need operating system (OS). Without 
OS they cannot operate at all. Raspberry Pi does require OS. There are a variety of OS that can be loaded 
in Raspberry Pi. 


UBUNTU MATE SNAPPY UBUNTU CORE WINDOWS 10 90T CORE 


LIBREELEC PYNET RISC OS WEATHER STATION 


The above image shows the variety of OS that can installed on Raspberry Pi they comprise of 


* UBUNTU 

¢ SNAPPY 

¢ WINDOWS 10 IOT CORE 
* OSMC 

* LIBREELEC 

¢ PINET 

* RISC OS 


* WEATHER STATION 


But RASPBIAN is the foundations official supported Operating system. It comes with preloaded Python, 
Scratch, Sonic Pi, Java, Mathematica and many others. 


Raspbian is based on Debian Jessie. It’s a free operating system optimized for Raspberry Pi hardware. It 
is a set of utilities that make your Pi work. 


Raspberry comes with 35,000 packages, pre-compiled software bundled in a format easy to install on Pi. 
Hence we will go with Raspbian. 


RASPBIAN 


Chapter 7 
NOOBS for Raspberry Pi 3 


To download OS recommended way is to use NOOBS. NOOBS stands for New Out of Box Software. 
NOOBS is OS install manager that helps you install any OS without any worry. 


To download NOOBS you have to perform following task. But you can also purchase SD cards with pre 
installed NOOBS. 


Step 1 

Format your micro SD card using software provided by SD association. 

The software provide by SD card association cleans up your SD card properly. To download that software 
click following Link 


https://www.sdcard.org/ 
Click on the download section on this website. 


Se SD Association Gat | miter | 


About SD Association Consumers Developers Downloads News & Events 


Downloads 


The SD Assocation offers you whitepapers, simplified 
Downloads ? specifications and SD Card Fonmatter Select the buttons 
below to download 
> SD Association Whitepapers 


> Simplified Specifications 


> SD Card Formatter 


SD Formatier for Windows Download 


SD Formatter for Mac Download 


As per your system, download suitable application i.e. either for windows or Mac. 


When you click on you link the webpage will get directed to new page. The new page shows the End 
User License Agreement. 


If you wish you can go through it and at the end of the page you will find Accept Button 


Will NOT De Hable FOr any Gamage suTered Dy Licensee arising Tom or m Connection win 
Licensee's use of the Software 


= Article 7 Export Control 


Licensee agrees not to export or re-export to any country the Software in any form without 
the appropriate export licenses under regulations of the country where Licensee resides, if 
necessary 


— Article 8 Termination of License 


The nights granted to Licensee hereunder will be automatically terminated if Licensee 
contravenes of any of the terms and conditions of this Agreement. In the event, Licensee 
must destroy the Software and related documentation together with all the copies thereof 
at Licensee’s own expense 


— : 


“SD, SDHC and SDXC Logos are trademarks or registered trademarks of SD-3C_LLC im the 
United States, ofver countries or both. Also, miniSD. microSD. miniSOHC, microSDHC 


mxroSOXC. smartSD, smartSDHC, SDIO and miniSDIO Logos are all trademarks or registered Contact Us | 
trademarks of SD-3C, LLC in the United States, other countnes or both i Siteman { Leas i Prvacy Policy wy) @ 


Copyright (c} SD Association. All Rights Reserved 


When you click on the Accept button, software downloading will start. Save the zip file in known 
directory. 


It won’t take too long to download this software, this is roughly 6 Mb software. After downloading is 
completed, insert the SD card in your PC or Laptop in SD card slot. 


But we are using a micro SD card. So first we have to use the SD card converter. 


When you enter SD card, note down the drive name e.g. /I: 
Now open the Zip file from SD card formatter and install using double clicking the setup. 


It is very simple installation process just follow their instructions. 


Format your drive. All of the data 
on the drive will be lost when you 
format it. 


SD, SDHC and SDXC Logos are trademarks of 
SD-36, LLC. 


Format Option : 
FULL(Erase) FORMAT, FORMAT SIZE ADJUSTMENT OFF 


Now just check whether proper drive is selected. Now in options select and choose FULL (Erase option) 
and click on Format. 
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Now we have completed our proper formatting of SD card. 


Step 2 
Downloading NOOBS 


To download NOOBS click on the below link 
https://www.raspberrypi.org/downloads/ 


DOWNLOADS 


DOWNLOADS 


THIRD PARTY OPERATING SYSTEM IMAGES 


3 party images are also availebie 


You can directly click on RASPBIAN but we advise you to prefer NOOBS. 


Click on the NOOBS image and the following webpage will be shown. 


6 https//www.raspberryptorg t ¢ 


DOWNLOADS COMMUNITY EDUCATION 


NOOSS below and fallow the NOODSS setup o- in our help pages 


NOOBS is sn easy Operating system installer which contains Basabian It alsa 
provides a selection of aitemative operating systems which are then downloaded 
frarn the imternet and installed 


NOOBS Lite contains the same operating system installer without Raspbian pre- 
loaded T provides the same operating system selection menu allowing Raspbian 
and other mnages to be downloaded and installed 
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We will go for the offline and network install. This might be heavy file but better to download on PC 
instead on Raspberry Pi. Hence go for this mode. 


NOOBS LITE does not contain any OS image but it will download runtime. Whereas regular NOOBS 
has pre installed image of RASPBIAN OS. It may be of size more than 1.40 GB. 


After the download finishes extract the zip in known location and then copy extracted files in SD card. 


We are ready to use the OS now. 


Chapter 8 
Connecting The Raspberry Pi 3 


Previously we have seen a huge list of hardware requirements for connecting Raspberry Pi 3. Note that 
the hardware needs to be connected properly to ensure accurate working of our system. We will go step 
by step in connecting the hardware. 

HDMI cable: 


HDMI cable must be connected to T.V. or display and raspberry Pi in proper HDMI port 


Ensure that your display or T.V you have selected proper port. Then select software based display in menu 
from your T.V e.g. HDMI | etc. 


Keyboard and Mouse: 


Keyboard and mouse have USB connectivity hence needs to be connected to USB port of the Raspberry 
Pi module. The following diagram shows the connections. 


Be sure NOT to connect power supply yet. 


The following image shows the ports on Raspberry Pi 


Ethernet 


After all the connections are made, connect the power supply. 


Chapter 9 
Starting And Programming Raspberry Pi 3 


When you turn on the power, first the logo of Raspberry Pi will be displayed. Soon a window of NOOBS 


will be launched. 


This window will have many operating Systems. Select Raspbian and click install. 
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Raspbian [RECOMMENDED 


A Debian wheezy port, optimised for the Raspberry 


Raspbian [RECOMMENDED] 
A Debian wheezy port, optimised for the Raspberry Pi 


Arch 
An Arch Linux port for ARM devices 


OpenELEC 
OpenELEC is a fast and userfriendly XBMC Mediacenter distribution. 


Pidora 
Pidora is a Fedora Remix optimized for the Raspberry Pi 


RISC OS 
RISC OS is a very fast and compact system 


Needed: 2510 MB 
Available: 6267 MB 


Language (I): “GBEnglish (UK) oe Keyboard (9): ‘gb |v 


After you click on install a small process bar will come up as shown in image. This will take a lot of 
time!! 
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Meanwhile you can keep reading some tips and commands displayed above the progress bar. 
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Now the process is completed. Click OK 


Once you click Ok, Raspbian will start loading. 


It will look something similar to following image 
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This will be the first time that you have booted operating systems in Raspberry Pi. Like our regular 
operating system we need to configure the OS. To do so Raspbian itself launches configure window. 


Select your time zone and geographic area appropriately since this will set the time in your system. 
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When you have completed all the settings then click on finish. 


As soon as you click on finish you will see the following screen. 


pi@raspberrypi ~ $ 


After you see this screen type Startx and press enter on your keyboard. 


Startx 


This will then load the GUI for Raspbian 
And you will see the following screen. 
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Note: User name is pi and password is raspberry but when you type it, you will find nothing getting 
printed on the screen. This is due to LINUX features for security purpose. 


There we go... our OS is ready and we are all set to do cool stuff using Raspberry Pi. 


Chapter 10 
General Purpose Input Output (GPIO) 


One of the major game changing features of our mini-computer Raspberry Pi is GPIO. 
Why are the GPIO game changers? 


Our regular computers are indeed advance but to communicate or controlling external devices or single 
inputs they need to go through some standard communication protocols. 


Example: If you want to control a fan or light using a transistor switch you must either interface 
using USB or Ethernet. In this scenario, end-device also need separate controller or smart device to 
communicate in this form. 


But in case of Raspberry Pi we need not do all these stuff. You can simply connect your circuits to its 
GPIO. So this makes it a game changer. 


GPIO are pins that provide physical interface between the Pi and the environment. In layman’s language 
they can be considered as switches that you can control (input) or Pi can control them to make something 
work (output). 


We know that we have a total of 40 pins on our Raspberry Pi 3, out of which 26 are GPIO. But at a 
beginner level, you just move around GPIO. Do not play with other pins. 


Resister 


D.C supply 


RN LED “+ 


Switch 


If you try to connect things to your Pi that use a lot of power; LEDs are fine, motors are not. If you are 
worried about this, then you might want to consider using a breakout board such as the Pibrella until you 
are confident enough to use the GPIO directly. T 


here are ways by which you can connect heavy devices directly e.g. using transistors or relays etc. 


Raspberry pi can act collectively as switch and D.C source but generally prefer using Raspberry Pi as 
sink rather than source. This is a healthy practice in embedded system development. This is just to avoid 
excess current drain from Pi. 


GPIO outputs are easy; they are on or off, HIGH or LOW, 3v3 or Ov. Inputs are a bit trickier because of 
the way the digital devices work. 


Although it might seem reasonable just to connect a button across an input pin and a ground pin, the Pi 
can get confused as to whether the button is on or off. It might work properly, it might not. It's a bit like 
floating around in deep space; without a reference it would be hard to tell if you were going up or down, 
or even what up or down meant! 


This is why you will see phrases like "pull up" and "pull down" in Raspberry Pi GPIO tutorials. It's a way 
of giving the input pin a reference so it knows for certain when an input is received. 


GPIO NUMBERING 


The numbers don't make any sense to humans; they jump about all over the place, so there is no easy way 
to remember them. 


You will need a printed reference or a reference board that fits over the pins. But we have a way out Le. 
physical numbering. 


PHYSICAL NUMBERING 


The other way to refer to the pins is by simply counting across and down from pin | at the top left (nearest 
to the SD card). This is ‘physical numbering’ and it looks like follows: 
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Understanding And Accessing Python 3 


® python 


Python is very easy yet very powerful programming language. This helps programmers as well as non 
programmers do programming with ease. 


Python has highly readable syntax and does make it easy to interpret the program. 


To start with python let’s first start with Python IDLE. 

To launch IDLE click on menu at the left most corner of your Raspbian screen. 
A drop down menu will appear, click on programming. 

A new menu will extend sideways. 


Now you will see Python 3. Click on it. 


> OES Mathematica 


at Accessories 


4 Help Sonic Pi 
| Wolfr 
Preferences > 8 cite 


| PO; Run... 


x Shutdown... 


IDLE gives you a REPL (Read-Evaluate-Print-Loop) which is a prompt you can enter Python commands 
in to. 


In every language we always start with the “hello world” program for Python we will be doing the same. 
Now syntax to print anything is as follows: 


Printing 
Syntax: 
print(“‘your text here’’) 


Program: 
Print(“hello world”) 
So the above single line will print hello world. 


Next we do is calculations but we use REPL so we have simple ways for doing so 


Calculations 


To add to numbers just enter as follows 
>>>>20+30 
And press enter you will get response 


>>>>50 


Variables 


The next major thing we will be doing in Python is variables. In python like other languages it is not 
need to write the types of variables. Just simply write variable name and type will be assigned 
dynamically. 


Example: 
City = “Delhi” 


Distance = 100 


LISTS 

Python also has lists (called arrays in some languages) which are collections of data of any type: 
Example: 

numbers = [1, 2, 3] 


Lists are denoted by the use of square brackets [] and each item is separated by a comma. 


For loop 


For lops are very import to do certain task many times. It will execute certain commands for certain 
times. 
Syntax: 
for 1 in range(5) 
print(“h1’’) 
This will execute the print statement for 5 times as we have denoted i to range 5. 


INDENTATION 


If you are familiar with any other programming languages, many languages use curly braces { } to wrap 
around lines of code which belong together, and leave it to the writer to indent these lines to appear 
visually nested. However, Python does not use curly braces but instead requires indentation for nesting. 
For example for loop in Python: 


for 1 in range(10): 
print("Hello") 


The indentation is necessary here. A second line indented would be a part of the loop, and a second line 
not indented would be outside of the loop. For example: 


for 1 in range(2): 
print("A") 
print("B") 


wDPer wD LY 


whereas the following: 
for i in range(2): 

print("A") 
print("B") 


would print: 


A 


ITERATION 
Some data types are iterable, which means you can loop over the values they contain. For example a list: 


numbers = [1, 2, 3] 


for number in numbers: 
print(number) 


This takes each item in the list numbers and prints out the item: 


Note we used the word number to denote each item. This is merely the word we chose for this - it's 
recommended you choose descriptive words for variables - using plurals for lists, and singular for each 
item makes sense. It makes it easier to understand when reading. 


Other data types are iterable, for example the string: 


emotion = "HAPPY" 


for char in emotion: 
print(char) 


This loops over each character and prints them out: 


eS 


RANGE 
The integer data type is not iterable and tryng to iterate over it will produce an error. For example: 
for i in 3: 
print(i) 
will produce: 


TypeError: 'int' object is not iterable 


lad Python Shell ~~ 08 
File Edit Shell Debug Options Windows Help 
Python 3.2.3 (default, Mar 1 2013, 11:53:50) 


[GCC 4.6.3] om Lirmx2 


Type "copyright", "credits" or "license()" for nore information. 
I 1 | 


print {i) 


However you can make an iterable object using the range function: 
for 1 in range(3): 
print(i) 


range(5) contains the numbers 0, 1, 2, 3 and 4 (five numbers in total). To get the 
numbers | to 5 use range(1, 6). 


IF STATEMENTS 
You can use if statements for control flow: 


name = "Joe" 


if len(name) > 3: 
print("Nice name,") 
print(name) 

else: 
print("That's a short name,") 


print(name) 


Strings 


Generally strings are difficult to use in many programming languages but in Python this is not the case. 
To write a string just assign a name and write string in double quotes 

E.g. 

City = “Mumbai” 


To print appended string just use 
“hello”+ city 


This will print 


hello Mumbai 


LENGTH 


You can use functions like len to find the length of a string or a list: 
name = "JohnSnow" 

print(len(name)) #8 

names = ["lanister", "stark", "tyrel", "targerian"] 


print(len(names)) # 4 


PYTHON FILES IN IDLE 


To create a Python file in IDLE, click File > New File and you'll be given a blank window. This is an 
empty file, not a Python prompt. You write a Python file in this window, save it, then run it and you'll 
see the output in the other window. 


For example, in the new window, type: 


n=0 


for i in range(1, 101): 


nt=1 


print("The sum of the numbers 1 to 100 is:") 
print(n) 


Then save this file (File > Save or Ctrl + S) and run (Run > Run Module or hit F5) and you'll see the 
output in your original Python window. 


EXECUTING PYTHON FILES FROM THE COMMAND LINE 


You can write a Python file in a standard editor like Vim, Nano or LeafPad, and run it as a Python script 
from the command line but make sure that you save it as .py. 


Just navigate to the directory where the file is saved (use cd and Is for guidance) and run with python, 
e.g.python hello.py. 


a) tant py =» 6 7 
File Edit Search Qptions Help 
print( "Hello world") 


| 


al pi@raspberrypi: ~ o x 
File Edit Tabs Help 
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Understanding And Accessing Mathematica 


Mathematica is a computational programming tool used in science, maths, computing and engineering. 
It was first released in 1988. It is a proprietary software that you can use for free on the Raspberry Pi and 
has been bundled with Raspbian and NOOBS since late 2013. 


Using this you can draw shapes, perform simple calculations and many more easier tasks. Since it is a 
free software, it provides a large scope for many development areas. Programmers familiar with Matlab 
will find a lot of similarities with Mathematica and find it easy to use. 


To start Mathematica follow the steps in this chapter. This chapter will guide you to program Raspberry 
Pi using Mathematica. 


Double-click the Mathematica icon on the Desktop or open it from the applications menu to start. You'll 
see a splash screen with the red Mathematica logo while the program loads: 


This won’t take much time. After the system has loaded there will be two windows i.e. Wolfram 
information dialog and Mathematica notebook 


Wolfram Mathematica’ 


PILOT RELEASE FOR RASPBERRY PI 


mS 3 


Wolfram Language Wolfram + Raspberry Pi Visit Wolfram Community 
Documentation Center Website for questions, sample 
projects and more 


Wolfram information dialog 


* Untitled«1 « Wolfram Mathematica =e 


Ble Edit insert Format Cell Eyaluation Polettes Window Help 


The Wolfram information dialogue shows web links to: 


. Wolfram Language Documentation Center 
. Wolfram + Raspberry Pi Website 
" Wolfram Community 


These links will open in the web browser on the Raspberry Pi, provided you're connected to the internet. 
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Programming In Mathematica 


Click on the notebook window and enter: 


Print["Hello world"] 


Press Shift + Enter; it will run the command and print "Hello world" to the screen like so: 


Untitled-1 * - Wolfram Mathematica 


4 
File Edit Insert Format Cell Evaluation Palettes Window Help 


inf Prant ("Hello world®] | 


Hello world i] 


You can perform mathematical calculations, for example: 


In{2]:=5 +2 


Out[2]= 7 


In[31]:= 400 / 20 


Out[31]= 20 


In[6]:= 123 *10 


Out[6]= 1230 


Editing in Notebook: 


Notebook and other editors help users to create, store and reuse previously developed code. They help in 
error detection and correction and are easy to maintain. 


You can revisit a previously entered command by clicking it or moving the edit cursor with the keyboard. 
You can then delete, edit, or add something and press Shift + Enter to execute the new command in its 
place. 


You can save a notebook and come back to it later, send it to a friend, post it online, or even hand it in as 
your homework! Just go to File > Save As in the notebook window. 


When you open up a saved notebook, all the previous entries will be shown, including all the inputs 
and outputs. You can execute each cell again with Shift + Enter or all at once by selecting Evaluation > 
Evaluate Notebook from the menu. 


VARIABLES 


We are all familiar with what are variables. We can store the results of calculations in variables: 


radius = 5; 
diameter = 2 * radius; 
circumference = 2 * Pi * radius; 
area = Pi * radius’2; 
To suppress the output we have to add semicolon at the end of command. I.e. command that has 


semicolon at the end will not display its output. 


SYMBOLIC VALUES 


Note the use of the built-in symbol Pi which contains a symbolic value of Pi. This means that if you 
pass it into an equation the reference to the true value of Pi is preserved, not converted to decimal and 
rounded: 


In[29]:= Pi 
Out[29]: x 
In[31]:= tau = 2 * Pi 


Out[31]: 27 


To get the decimal representation of a symbolic value, use the N function: 


In[5]:= N[Pi] 


Out[5]: 3.14159 


The default number of significant figures given is 6, but more can be given by specifying the number in 
the second argument: 


In[6]:= N[Pi, 10] 


Out[6]: 3.141592654 


Note this is the number of figures, not decimal places; so the 3 is included in the count, leaving 9 
decimal places. 


LISTS 
Similar to Python You can store collections of data in a list: 
nums = {9, 3,6, 7, 1} 


people = {"superman", "Batman", "Clark", "Bruce"} 


RANGE 

The Range function can be used to produce a list of numbers (again this is same as Python): 
Range[10] (*The numbers 1| to 10*) 
Range[3, 9] (*The numbers 3 to 9*) 


Range[1, 10, 2] (*The numbers | to 10, in steps of 2*) 


TABLE 


The Table function is a method of generating the values of a list with a function: 
Table[i “ 2, {i, 10}] (*Squares of the numbers 1 to 10*) 


Table[i% 2, {i, 5, 10}] (*Squares of the numbers 5 to 10*) 


Table[i “ 2, {1, nums}] (*Squares of the items in the list nums*) 


LOOPING 


One of the most important necessities of embedded systems. You can run a loop a number of times or 
over the items in a list, with Do: 


Do[Print["Hello"], {10}] (*Print "Hello" 10 times*) 

Do[Print[1i], {i1, 5}] (*Print the numbers | to 5*) 

Do[Print[1i], {i, 3, 5}] (*Print the numbers 3 to 5*) 

Do[Print[1i], {i, 1, 5, 2}] (*Print the numbers | to 5, in steps of 2*) 


Do[Print[i * 2], {1, nums}] (*Print the square of each item in the list nums*) 


FUNCTION HELP 


There are a few inbuilt functions. You can get usage help for a function by preceding the function name 
with a question mark (?) and pressing Shift + Enter: 


Infg}j:= ? Sqrt 


Sqrt[z] or A i gives the square root of z. 


FUNCTION SEARCH 


You can also search for functions by entering part of the function name to find matches. Just start with a 
(?) and add an asterisk (*) on the end as a wildcard: 


In[15]:= ?7Device* 


nji5)= ? Devicee 
¥ System 

rn 7 ry - = ~ sep 
VeviceLiose VeveeUpicc! VevEe en ead TN) 
DeviceContiqure DeviceOpen Devices 
DeviceDriverR epository DeviceOpen® DeviceStreams 
DeviceExecute DeviceR ead DeviceWrite 
DeviceExecuteAsynchronous DeviceH eadBulter DeviceWoateBulfer 


Devicelnformation eviceR ead_atest 


You can use multiple wildcards: 
In[16]:= ?*Close* 


6) = ? eClosee 


COMMENTS 


As seen in earlier examples, you can leave comments (notes that are ignored in the program) in scripts 
by using brackets ((&)) and asterisks (*): 


Print["Hello"] (*Print "Hello" to the screen*) 


WOLFRAM COMMAND LINE ACCESS 


You can also access the Wolfram language from the command line by entering wolfram in the terminal, 
or double-clicking the Wolfram Desktop icon. This will give a text-only (non-graphical) programming 
environment with the In [x]/Out[x] style interface, but without interactive notebook functionality. The 
Mathematica functions will still work as expected: 


You'll find the command line interface faster to use due to the lack of graphical processing required to 
run the notebook, however it lacks the graphical interface's interactivity and pretty printing. To exit, press 
Ctrl + Di. 


RUNNING SCRIPTS WITH WOLFRAM 


You can write a program, save it as a normal file (usually with a.m or .wl file extension), and execute 
the script from the command line by adding the -script flag. 


To run test.m: 


wolfram -script test.m 


Ble Edt Search Options Help 
Prir t[ "Hello World] 


LIST OPERATIONS 


You can apply an operation or function to all items in a list: 


In[21]:= 2 * {1, 2, 3, 4, 5} 


Out[21]: {2, 4, 6, 8, 10} 


Tn 22) {15 2) 3, 4,5} 2 


Out[22]: {1, 4, 9, 16, 25} 


In[23]:= Sqrt[{1, 2, 3, 4, 53] 


Out[23]: {1, Sqrt[2], Sqrt[3], 2, Sqrt[5]} 


Note that in the last example the square roots of | and 4 were given exactly, as they yield integer value; 
however the square roots of 2, 3 and 5, which are irrational, are given symbolically. 


MATRICES 


One of the most useful additional components of a mathematical programming language is the ability to 
do [matrix ](https://en. wikipedia.org/wiki/Matrix_(mathematics) ) operations. Of course, Mathematica 
has these available. 


To create a matrix first enter the values as a list of lists, making sure the dimensions are rectangular, 1.e. 
nx m where n and m are integers: 


m= {{1, 2}, (3, 45, (5, OFF; 
You can view this list as a matrix by typing: 


m // MatrixForm 


Inf2ij:=m = {{1, 2}, {3, 4}, {5, 
Oulf2ij= {{1, 2}, {3, 4}, {5, 6}} 


Inf22)=- m // MatrixForm 


Out[22)//MatnxForm= 
Be 
5 ; 


You can perform matrix operations such as dot product: 


nO & N 


m= til, 25, (3, 45, 15, OFF 
m2 = {{10, 20, 30}, {40, 50, 60}}; 


m. m2 // MatrixForm 


6}} 


infi=m = {{1, 2}, {3, 4}, {5, 6}};3 


m2 = {{10, 20, 30}, {40, 50, 
m.m2 // MatrixForm 


Out[9}//MainxForm= 
* 90 120 150 \ 

190 260 330 

.290 400 510 } 


PLOTTING 


You can plot interesting things using Mathematica: 


60}}; 


inS}=< Plot[ 
{With[{w =3«Sqrt[1- (x/7)42), 
ls (6/7) #Sqrt[10} « (3 6x) /2- (3/7) «Sqrt[10] eSqrt[4 - (x +1)A2], 
he 
(1/2) * (3 * (Abs[x -1/2] +Abs[x+1/2] +6) - 
lle (Abs[x -3/4] +Abs[x+3/4])), 
r= (6/7) #Sqrt(10) + (3 -x) /2- (3/7) «Sqrt[(10) eSqrt [4 - (x -1)42)}, 
w+ (lL -w) #UnitStep[x +3] + (h - 1) e«UnitStep[x +1] + (r -h) *«Unitstep[x -1] + 
(w- ©) *#Unitstep[x -3]], 
(1/2) « (3 eSqrt[l - (x /7) 42) +Sqrt[1 - (Abs [Abs [x] - 2] - 1) 42] + 
Abs [x /2] - ((3 *Sqart(33] -7) /112) «xA2-3)+* 
((x 44) /Absa[x +4] - (x -4) /Abe[x -4]) -3«¢Sqrt[1 - (x /7)42)}, 
{x, -7, 7}, AspectRatio + Automatic] 


For example, plot an echidnahedron with the following command: 


Graphics3D[ {Opacity[.8], Glow[RGBColor[1,0,0]], EdgeForm[White], Lighting -> None, 
PolyhedronData["Echidnahedron", "Faces"]}] 


GPIO 
You can access the GPIO pins from Mathematica using the DeviceWrite and DeviceRead functions. 


To access the GPIO pins you'll need to be running as root. To do this, run sudo wolfram from the 
terminal (this will run the command line wolfram environment), or sudo mathematica & to run the 
Mathematica notebook as root. 


The following command turns on GPIO pin 14 (using BCM pin numbering): 


DeviceWrite["GPIO", 14 -> 1] 


The following command turns pin 14 off: 
DeviceWrite["GPIO", 14 -> 0] 


You can also read the status of a GPIO input device (to check if a button is pressed, for example) with 
DeviceRead, in a similar way: 


button = DeviceRead["GPIO", 14] 


The variable button should now contain 0 for off or 1 for on. 


Infil:= DeviceRead[*"GPIO", 14] 
OufiJ= {14 + 0} 
In@|= DeviceWrite[*GPIO"®", 14 -> 1] 


Inf]:= DeviceRead[*GPIO", 14] 
Outfzj= (14 + 1} 
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Accessing Camera In Raspberry Pi 3 


These days camera is implemented in many of the embedded systems. Keeping this in mind Raspberry 
Pi has been provided with its own camera interface. The recently launched camera module is v2 which is 
a Sony IMX219 8-megapixel sensor. Compared to its previous version that was 5-megapixel 
OmniVision OV5647 sensor new version has lot more clarity. Camera can be used to take high 
definition videos or still picture. The major implementation of camera is in security systems. 


There are a few steps that you need to follow for using camera with raspberry pi. They are very simple 
and easy to implement. 


Raspberry Pi has been provided with separate port to connect camera and has certain set of libraries to 
implement its function. 


First of all, with the Pi switched off, you'll need to connect the camera module to the Raspberry Pi's 
camera port, then start up the Pi and ensure the software is enabled. 


Locate the camera port and connect the camera: 


Start up the Pi. 


Open the Raspberry Pi Configuration Tool from the main menu: 


Brueuw] DB =*© 


at Programming 


“f Office > 

79) Internet > 

al, Games > 

oa Accessones > 

pos Help > 

LS Preferences > ee) Add / Remove Software 

Po: Run ie Appearance Settings 
ir Audio Device Settings 


AE Shutdown 
= = Main Menu Editor 


gh Mouse and Keyboard Settings 


Raspberry Pi Configuration 


Ensure the camera software is enabled: 


© Enabled © Disabled 
) Enabled © Disabled 
© Enabled ‘*) Disabled 
‘) Enabled © Disabled 


(©) Enabled © Disabled 


*If it's not enabled, enable it and reboot your Pi to begin. 


Now your camera is connected and the software is enabled, you can get started by trying out the camera 
preview. 


Open Python 3 from the main menu: 
*Refer to Python chapter regarding the use of Python 


Open a new file and save it as camera.py. It's important that you do not save it as picamera.py. 


Enter the following code: 


from picamera import PiCamera 
from time import sleep 

camera = PiCamera 
camera.start_ preview 

sleep( 10 


camera.stop_preview 


Save with Ctrl + S and run with F5. The camera preview should be shown for 10 seconds, and then 
close. Move the camera around to preview what the camera sees. 


The live camera preview should fill the screen. 


If your preview was upside-down, you can rotate it with the following code: 


camera.rotation = 180 


camera.start_ preview 


sleep( 10 


camera.stop preview 


You can rotate the image by 90, 180, or 270 degrees, or you can set it to 0 to reset. 


You can alter the transparency of the camera preview by setting an alpha level: 


from picamera import PiCamera 


from time import sleep 


camera = PiCamera 


camera.start_preview(alpha=200 
sleep( 10 


camera.stop preview 


alpha can be any value between 0 and 255. 


The next important task for any camera is still image. Amend your code to reduce the sleep and add a 
camera.capture() line: 


camera.start_ preview 
sleep(5 
camera.capture('/home/pi/Desktop/image.jpg' 


camera.stop preview 


It's important to sleep for at least 2 seconds before capturing, to give the sensor time to set its light 
levels. 


Run the code and you'll see the camera preview open for 5 seconds before capturing a still picture. You'll 
see the preview adjust to a different resolution momentarily as the picture is taken. 


You'll see your photo on the Desktop. Double-click the file icon to open it: 


Bren Oe ee. 
a 


Us 


Wastebasket 


Now you've used the camera to take still pictures, you can move on to recording video. 


Amend your code to replace capture() with start_recording() and stop_recording(): 


camera.start_preview( ) 


camera.start_recording('/home/pi/video.h264') 


sleep(10) 


camera.stop_recording‘ ) 


camera.stop preview() 


Run the code; it will record 10 seconds of video and then close the preview. 


To play the video, you'll need to open a terminal window by clicking the black monitor icon in the 


taskbar: 
Gren HY) 2 #*O 


Type the following command and press Enter to play the video: 


omxplayer video.h264 


Using Mathematica to capture image: 
You can take pictures with the camera using the DeviceRead function. 


To take a still picture with the camera, type the following command: 


img = DeviceRead["RaspiCam"] 


Then to save the image as a file, use Export and supply the save path and the variable containing the 
image: 


Export["/home/pi/img.jpg", img] 
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Raspberry Pi 3 — Getting Ahead With IOT 


During the past several years, in the area of wireless telecommunications a novel paradigm named "the 
Internet of Things" (IOT), which was first used by Kevin Ashton in a presentation in 1998, has gained 
more and more attention in academia and industry. 


By embedding short-range mobile transceivers into a wide array of additional gadgets and everyday 
items, enabling new forms of communication between people and things, and between things themselves, 
IOT would add a new dimension to the world of information and communication. 


IOT would radically transform our corporations, communities, and personal spheres. In the 20th 
Tyrrhenian Workshop on Digital Communications, the basic idea of IOT has been summarized as 
the pervasive presence around us of a variety of "things" or "objects", such like Radio Frequency 
IDentification (RFID) tags, sensors, actuators, mobile phones, which, through unique addressing 
schemes, are able to interact with each other and cooperate with their neighbouring "smart" components 
to reach common goals. 


The Internet of Things (IOT) has captured the market recently. 


Is the Raspberry Pi the right choice to use for developing IOT projects? If yes, where will it fit in the 
system? To answer this question, let’s consider a basic block diagram of IOT 


“Things” can be remotely 
controlled or viewed, and they 
can send telemetry for analysis. 


This may be a controfer ares 
network (CAN) in conmected cars, 
a local network in homes, etc 


except for power grids or classified 


Most “things” connect to the Internet. 
government systems. 


and access Control betwwen the 


Cloud services provide the repository 
“thing” ard its controter 


Smartphones, tablets and other 
aihert Gevioes can control al 
types of “things.* 


g 


There comes a part of hardware that comes into picture when things are to be connected with local 
network. Raspberry Pi is complete OS based hardware and thus can host gateways for many of our 
applications. With hardware feature like GPIO which can directly be controlled through easy 
programming it can act as an end-device. 


What does this intermediate level between local network and Things mean. These days, with the 
humungous day-to-day development with IOT, new communication protocols have been developed. 


The reason behind developing new protocols is to reduce overhead of messages and increase reliability. 
Along with these factors they also needed to manage compatibility with both end-device and network. 
Here the bridges came into picture that converted one request format to other request format, e.g. HTTP 
request to CoAP request. Few of the new communication protocols are CoAP and MQTT. Let’s for an 
instance consider CoAP i.e. constraint application protocol. 


This is a very light weight protocol meaning it’s header is only 4 bytes whereas that of HTTP is 32. So 
this is most suitable for M2M devices used in IOT. This will reduce data requirement. It will also save a 
lot of bandwidth. But it has some usage limitations. To convert from CoAP to HTTP and vice versa we 
need a bridge. This bridge can be designed over Raspberry Pi thus improving communication between 
devices and Internet 


Cloud 


CoAP ThingSpeak 
Client 


NodeMCU PC(Gateway) HTTP Server 


CoAP 


aa CoAP-HTTP 
Bridge 
UDP 


The above image describes the gateway or bridging architecture of IOT. 
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Conclusion - Sculpting Your Career In [OT 


Internet of Things (IoT) is a new computing concept where each and every physical object, alive and 
dead, has unique identifier and connected with each other without any human intervention, turning 
physical world in a huge information system. 


The term Internet of Things was first coined by Kevin Aston in 1999 in a presentation to Proctor and 
Gamble, 


"If we had computers that knew everything there was to know about things - using data they gathered 
without any help from us - we would be able to track and count everything, and greatly reduce waste, 
loss and cost. We would know when things needed replacing, repairing or recalling, and whether they 
were fresh or past their best. 


We need to empower computers with their own means of gathering information, so they can see, hear 
and smell the world for themselves, in all its random glory.” 


In computing world nearly 50Petabytes of data so far generated is through human intervention. With 
latest development in technology, convergences of wireless technology and ubiquitous and cheaply 
available sensors have made things smart in terms of data generation, processing and data exchange. 


It’s not far away that every object will be connected to internet. Gartner estimates that by 2020 internet 
connected devices number would be 26 billion, excluding desktops, tablets and smartphones. And 
revenue generated by them would be exceeding $300 billion. 


For e.g. today in car driver gets all kinds of indicators like fuel level, tire pressure, oil level etc...directly 
on dashboard panel. It means car itself tells driver when it requires servicing and accordingly driver can 
take action. In fact in future it might send automated email to authorized service station detailing all 
reports so that without any manual call car can be serviced. One step ahead driver less car is another 
example where once destination is fed, it calculates route for you considering meeting schedule from 
your calendar, traffic condition, tollroute etc... Smart refrigerators let you write grocery list on screen 
and syncs it with your phone. These are the few examples to show how IOT is revolutionizing the world 
in coming years. 


How do YOU become an expert on IoT - Internet of Things? 


As you’ve learnt in this book, “Build a thing. Connect it to the internet. Do something interesting with it. 
Repeat.” 


You may be able to accelerate the process by reading about things that have been connected to the 
internet, but there's no substitute for doing it yourself, especially now that all of the equipment to get 
started (sensors, controllers, radios) is at least an order of magnitude cheaper than it once was. 


The Internet Of Things Wants You! 


Wee S So mee 
x, eS 
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Thanks to high-speed service providers, ubiquitous WiFi and rainbows of sensors, our world is awash in 
Internet-connected technologies. This always-on Internet is sometimes a convenience and often a hassle, 
but it's always a gateway to myriad opportunities. Those opportunities increase exponentially as the 
Internet of Things continues to evolve. 


The possibilities of the IoT are nearly limitless. IoT has created new sectors in the world economy and 
lot of new jobs. Exciting opportunities await graduates in the world of mass interconnectivity. 


Companies making connected things will have to think not just about how the device works but the 
entire system on which it will run, so there will also be great scope for network experts. 


Bandwidth will need to be increased and data transfer latency to the cloud would have to be reduced. 
There will be a greater call for security analysts as the robustness of devices connected to the internet 
will inevitably be questioned. 


“The Internet of Things will need a broad range of engineering and software skills and when you widen 
things out, you're looking for people to write apps in the cloud and others to come up with new services, 
databases and user-interfaces,”’ 


10 New Jobs Created By The Internet Of Things: 


¢ Agricultural Technologist: Modern crop management involves handling specialized data to 
maximize output. 


¢ 3-D Printing Engineer: As 3-D printing becomes more and more ubiquitous, engineers who can 
work with the technology will be in greater and greater demand. 


¢ Grid Modernization Engineers: Technicians monitoring electricity consumption on a power grid 
in France. 


¢ Wearable Tech Designer: Smartwatches are just the tip of the iceberg when it comes to wearable 
tech. 


* Medical Robot Designer: Specially developed robots, being checked by a technician for helping 
surgeons perform brain procedures. 


¢ Data Security Expert: More connectivity throughout our lives means more opportunities for 
hackers. 


* Cloud Computing Specialist: Working with cloud storage and implementing seamless 
integration with on-site resources is all part of a cloud computing specialist’s work. 


¢ Intermodal Transport Designers: Freight containers have been used for decades to transport 
goods, but now they’re connected to sophisticated tracking systems. 


¢ Counter Hackers: Job opportunities for counter hackers aren’t likely to dry up anytime soon. 


The Time Is Now: 


Right Now, There is HUGE skill shortage in IOT and this is YOUR CHANCE to start learning more 
about IOT and get ahead in your Career & Life. 
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Chapter 1: Introduction 


“Formal Education will make you a living, Self-Education will make you a fortune” — Jim Rohn 


Welcome to Android for Beginners! 


So you want to make Android Apps but you lost momentum after clicking through couple of videos on 
YouTube that went on and on streaming one after another. There are chances you are confused after seeing 
several videos with so much technicalities into it. If you are someone who went through few tutorials on 
the internet but ended up without making an app, this is the book for you. 


This book’s been prepared for the beginners to help them understand basic Android programming. After 
completing this book from start to end, you will find yourself at a moderate level of expertise in Android 
programming from where you can take yourself to next levels. 


Android programming is based on Java programming language so if you have basic understanding on 
Java programming then it will be fun to learn Android application development. Android is an open 
source and Linux-based operating system for mobile devices such as smartphones and tablet computers. 
Android was developed by the Open Handset Alliance, led by Google, and other companies. 


This tutorial will teach you basic Android programming and will also take you through some advance 
concepts related to Android application development. Learn the basics of Android and Java programming, 
and take the first step on your journey to becoming an Android developer! 


This book is designed for students who are new to programming, and want to learn how to build Android 
apps. You don’t need any programming experience to try the concepts and programming ideas from this 
book. If you’ve been using a smartphone to surf the web and chat with friends, then you’re our perfect 
target student! 


Learning anything new can be tough. We will walk you through the process of making Android apps, but 
to get the most out of this book, you must bring your enthusiasm for learning, and budget time on your 
calendar to learn with us. By the end of the book, you’ll build simple (but powerful) apps that you can 
share with your friends. 


Why Android? 


Android is known to be one of the most versatile and most used operating systems. We are in the age 
where every other person uses a handheld device or a cell phone which makes use of Android. If one 
goes deep into the world of android, we would see that there is a scope and a lot of potential in the world 
of android for individuals who are tech geeks! You can make your own app easily and show your true 
potential to the world of Google and android. 


Here are some numbers to get you in the mood! 


Android continues to be the dominant mobile app platform providing great demands for Android 
development skills which results in premium compensation for Android developers. The benefits of 
becoming an Android Developer include: 


¢ Near Zero unemployment rate! 

* Opportunity to work from anywhere! 

* Opportunity to translate your idea into app! 

* Opportunity to be your own boss and set your schedule! 

* Opportunity to reach 82% of mobile device owners in the world! 

¢ Annual salaries between $110K to $155K compared to $105K to $155K for iOS developers! 


In this book, find out in less than 24 hours what it takes to design, develop and publish an Android App. 


Do You Know? 


¢ Android is the primary operating system for over 90 tablets, for 6 E-Readers and 300 
smartphones. 

¢ There are over 1,460,800 apps in Google Play store & they’re growing at an astounding pace! 

¢ Every day about 1.5 million Android devices are activated all around the world. 

¢ About 60% of the apps available at the Google play store are absolutely free! 


Why Learn Android Development? 


Learning android development is both fun and can reap you many profits in the long run. It is said that 
by the year 2018, there will be about 4 billion android users, hence doubling the current market. It is safe 
to say that android development has a potential and can reap you various benefits in the long run. If one 
knows android development, not only will you be having a stable and sound career but you can unleash 
your hidden talents as a developer. 


You Do Not Need To Be A Pro! 


This book is created specifically for people who have ZERO prior experience in programming and have 
never even programmed a single thing before. It doesn’t matter if you have absolutely no idea about the 
basics (that is why we are here!), we will teach you everything that you need to know about developing 
and programming. All you need is loads of passion, a hint of dedication, an internet connection and a 
laptop or PC. It’s that easy!! 


How this Book is is designed? 


Comprehensive - Contains lessons and exercises that enable you to develop real-world Android 
applications. 


Simple & Sequential - To keep complexity at bay, this book introduces you to independent concepts 
initially and then reveals more of the complex stuff. 


Focused towards Results — The concepts, lessons and programming inputs in this book is tested in real 
world especially in mobile app development companies to train their new talents. 


Hands-on Sessions — This book guides you through chapters about building apps and writing code 
snippets clearly explaining every line of code. 


Drills - Easy-to-moderate beginner level exercises in which you get the opportunity to practice what 
you've learnt and verify the same. 


Elaborate Step-by-step Guide - Learn Android concepts in a thorough manner, we’ve made sure that all 
WHYs and HOWs you need to know are covered. 


Get Started 


The highest degree of learning takes place with your involvement. And this book is developed to do 
exactly that. This book — Android for Beginners introduces you to the basics of Android development. 
Start an exciting career - become an Android Developer. This book is exclusively designed to put you in 
the track to a great and rewarding career creating apps that will be used by millions of people. Come, 
let’s learn how to create your first Android App! 


Chapter 2: Choosing App Development As A Career Option 


Career Scope 


Today, Android App Development became one of the most lucrative career options for youngsters. As 
the users are increasing day by day, a career in Android Programming has become more popular and 
rewarding. Information Industry is buzzling with the new arrivals in Mobile Development arena. Apart 
from being in vogue and profitable, Android Development is an interesting career path that gives an 
opportunity for youngsters to work in a more creative and stimulating environment. Using Android 
platform you can create a wide range of applications starting from entertainment, gaming to business. 
Most of the industrial sectors are going app-ready and the demand is huge from business end — so we 
think this is the best time for you to get started for a career in Android Development 


The career opportunities in Android Development are endless. You can either work for a given company 
as a developer, a coder, a software engineer, a programmer, a mobile marketer, a support system staff or 
as a mobile UI & UX designer. Alternatively, you can work independently as a freelancer. However, bear 
in mind that your success rate depends on your ability to be the best at what you do. If you are passionate 
and efficient and technically skilled — there is turning back from the path to success. 


Android App Development is definitely an in-thing today with many young people venturing into this 
field. The knowledge one gains and the experience that comes with it is greatly enriching and fun too. 
However, if you decide to pursue it as your career, work hard to learn and gain some experience. Most 
employers today want technical candidates who are also good communicators, possess time-management 
skills and also have a team spirit. 


Why Choose Android As Your Career? 


- Open Source Platform 


Being an open source platform, developers can easily build Android Apps of their choice with utmost 
ease. Actually, anyone who has time can put necessary effort into it and can learn about Android 
technology and then use it to develop an app and launch it for free. 


- Good Online Support 


The number of communities/forums that mostly focus on Android technology in the world wide web 
(internet) are abundant. Through such forums, you can get excellent support as a developer enabling you 
to create Android apps with great ease. By collaborating with your fellow community members, you can 
learn faster and know more about this field. 


- Higher Remuneration 


This is definitely a plus because by just creating an average app, you can earn high revenue as a developer. 
You will benefit exponentially if you develop a popular app that users are crazy about. 


- Opportunities to Excel 


Smartphone users are increasing at a faster rate all over the world and therefore the demand for Android 
App Developers is on the rise. Many businesses also want to interact with their customers so as to gain 
visibility and popularize their brands through business-targeted Apps. Here is where your expertise as an 
Android developer comes in handy and you can become popular by creating user-friendly and outstanding 


apps. 


Chapter 3: History Of Android App Development 


Hope you are jazzed up to learn Android Development through this step-by-step tutorial. Before 
jumping into the learning part, you have to make sure one important thing — that is, you should have a 
thorough understanding about Why do you want to learn Android Development. 


Is it because you want to learn an additional skill to showcase in your resume or you want to earn some 
extra money as a freelance app developer or you want to dedicatedly learn and make a career out of it — 
when you know your WHY, your ultimate PURPOSE in learning a new technical skillset, you will have 
the motivation and enthusiasm to learn the new skill effectively. As you are here to learn about the HOW 
of Android App Development, it is also essential to know your WHY! 


Before getting into the programming side, let’s first learn about the history and evolution of Android. 


HISTORY OF ANDROID 


Android is the mobile operating system developed by Google based on Linux kernel. To know 
the details about Android we need to dig into a bit of its history. The leading search engine company 
Google’s main income is from the search engine advertisements. The advertisers only pay to the web 
search company based on the average number of user hits that recorded on its search engine. After 
smartphones started to make a great leap in the market the number of users searching in Google reduced 
tremendously as their Competitor’s operating system in smart phones doesn’t facilitate Google 
ads. 


Google took a serious view on this situation, since market trend analysts were already 
predicting that searches from mobile handsets would outpace those conventional desktop web searches. 
In order to solve this issue and effectively handle the situation, Google bought a small startup company 
called ANDROID inc., which was developing an operating system for smartphones. 


Actually Google has taken a smart step — they decided to buy that small startup instead of starting its 
own. If Google took the step to start their own venture, the amount of R&D, time and effort needed 
would have become a serious threat in this highly volatile and competitive environment where time is a 
crucial factor. 


In 2007, Google set up the Open Handset Alliance. It is a group of 82 technology and mobile 
communication companies that are collaborating to develop Android operating system as open source 
software for mobile devices. Since Android became Open Soutce, It facilitated any application 
developer to write applications. 


Android soon became feature rich due to its open source nature. In a very short time-span Android 
reached the hype of IOS. Google embedded its search engine into Android and by giving away the 
operating system free, ensured an increase in the search advertisement revenue. Google successfully 
overtook Windows mobile and Symbian. 


~~ 


Symbian operating system fortified itself to Android after its major shareholders 


Ericson, Sony, Samsung and Panasonic dropped Symbian to merge with Android. Symbian was the first 
victim for Android success. 


A Gartner survey indicated that by the third quarter of 2011, Android held 52% share of 
the mobile OS market, to that for Symbian’s 17% and IOS’s 15%. By the second quarter of 2015, 
Android held 79% share, IOS’s 17.9%, Windows Phone OS 2.5% and rest 0.6%. From 0% market share 
in 2008 to 79% shows its dominance and remarkable growth of success in the market. 


ANDROID BEFORE THE ENTRY OF GOOGLE: 


Android, Inc. was founded in Palo Alto, California in October 2003 by Andy Rubin (co-founder 
of Danger), Rich Miner (co-founder of Wildfire Communications, Inc.), Nick Sears (once VP at T- 
Mobile), and Chris White (headed design and interfacehi development at WebTV) to develop, in Rubin's 
words, "smarter mobile devices that are more aware of its owner's location and preferences". 


The early intentions of the company were to develop an advanced operating system for digital 
cameras. Though, when it was realized that the market for the devices was not large enough, the 
company diverted its efforts toward producing a smartphone operating system that would rival Symbian 
and Microsoft Windows Mobile. Despite the past accomplishments of the founders and early employees, 
Android Inc. operated secretly, revealing only that it was working on software for mobile phones. 


That same year, Rubin ran out of money. Steve Perlman, a close friend of Rubin, brought him 
$10,000 in cash in an envelope and refused a stake in the company. The financial status of the Android 
looked week and they were almost in the state of dropping the project. 


In July 2005, Google acquired Android Inc. for around $50 million, whose key employees, 
including Rubin, Miner and White, stayed at the company after the acquisition. 


ANDROID was named after its founder Andy Rubin. 


Chapter 4: Advantages Of Android Programming 


ADVANTAGES OF ANDROID 


To understand the success of Android, it is important to understand the difficulties that users 
were experiencing in the other OS. Android just overcame those difficulties and made that as their 


advantage. 


Android provide seamlessly intractable User Interface which dragged many users 
to its side. 


Android provide the ability to use either a phone-based keyboard or the 
touchscreen. 


Mobile users expected to browse real pages and not the simplified mobile 
versions of those pages. Android scores over other operating systems by 
providing a built in full web browser capable of rendering full web pages and not 
just small mobile versions. 

An important drawback of other OS is the difficulty of development of the third 
party applications. Android holds Android SDK that works in the Eclipse 
environment. Since many developers are already exposed to those standard 
technologies, there is a large pool of developers available to experiment on this. 
Android provides an RDBMS SQLite for data storage and data sharing across 
various applications and it also developed several innovative pre-installed apps 
like Gmail, Maps, etc., 


Availability of Apps: Majority of the apps in Google Play are free as compared to 
the paid apps on iPhone which ensured largest app market. 


Inbuilt support for Flash. 

Integrated Applications & Features. 

Free to customize. You can customize widgets as you wish. 

Better Notification system (comprises emails, updates from various widgets.) 
Performance stability and lesser chance of crashing down. 

Security and privacy policy of Android seems satisfactory. 


Supports Java. 


° Good memory and process management. 


Chapter 5: Android Apps Vs Other OS Apps 


Android apps are available in Google Playstore. There are millions of apps available in 
Playstore and majority of the apps are doing great. Nearly for every field there are thousands of apps 
already exists in playstore - starting from entertainment to education. 


WHY ANDROID APPS ARE BEST? 


Some of the advantages of android applications are: 


° 


° 


Easy UI (User Interface) excellent front end. 

Android has huge market share and learning to use android apps are always easier. 
People can learn to use Android apps without any formal training and will be engaged in 
using the apps. So you have the cutting edge advantage that the app you are developing 
can reach many people across the globe. 

Java is official language for android development. Since java can be implemented more 
efficiently in Android all the exciting features in Java can be used in Android too. 

As Android is owned by Google, cloud services of Google can be accessed by 
developers at almost free of cost and with some restrictions. Eg Google Maps web 
service etc., 

Tools like Android Studio or Eclipse ADT are very easy to use and they are also open 
source and many plugins are available. 

More API and frameworks are available for the android application development. 
Earning money from android application is easy if you simply follow proven marketing 
tips. 


Chapter 6: Different Versions In Android 


VERSIONS IN ANDROID 


The version history of Android mobile operating system began with the release of the Android 
alpha in November 2007. The first commercial version, Android 1.0, was released in September 2008. 
Android is continually developed by Google and the Open Handset Alliance (OHA), and has seen a 
number of updates to its base operating system since the initial release. 


Each version of Android since 1.5 has been developed with a specific codename. 
These codenames are chosen alphabetically, and have thus far all been dessert items (or, generically, 
sweet/sugary foods). Some codenames are associated with more than one version number, while others 
are limited to only a specific one, and the reason for this inconsistency is not currently known. The 
naming typically appears to correspond to changes in the developer API levels, but this is not always 
true (example: 3.0 and 3.1 are both "Honeycomb" but they have different API levels). 


The following names are used for the currently existing Android releases. Note that versions 1.0 
and 1.1 were not publicly named. However, Android 1.1 was internally referred to as “Petit-Four”. 


VERSIONS API LEVEL 
Cupcake Android 1.5 
Donut Android 1.6 
Eclair Android 2.0 


Android 2.1 
Froyo* Android 2.2 
Gingerbread _ Android 2.3 
Honeycomb Android 3.0 


Android 3.1 


Android 3.2 

IcecreamSandwich Android 4.0 
Jellybean | Android 4.1 
Android 4.2 
Android 4.3 
_KitKat Android 4.4 

Lollipop Android 5.0 
Android 5.1 
Marshmallow _ Android 6.0 


* Froyo abbreviation for "frozen yogurt". 


API level is basically the Android version. Instead of using the 
Android version name (eg 2.0, 2.3, 3.0, etc) an integer number is 
used. This number is increased with each version. 


what is mean by 
API Level? 


Android N is in developing stage and 
Google’s officials announced that it will be 
named after Indian sweet. So guess what the 


Chapter 7: The Skills You Need To Develop An Android App 


SKILLS NEEDED TO DEVELOP AN ANDROID APP 


You need to learn atleast the basics of Java, there is no way around it. 

Android part encompasses learning XML for the app design, understanding concepts of Android 
and using said concepts programmatically with Java. 

Beginners should probably use an IDE (We prefer Android Studio over Eclipse). 

Nothing will come in overnight. Practice and experimenting ability is needed. 

If stuck up anywhere don’t hesitate to ask questions even if you think it is dumb. 

Being enthusiastic will really help you get moving and staying top on the game. 


The knowledge about IDE can easily gained by experimenting it for some time but without Java there is 
no chance for a beginner to develop the android app. 


If you think you got these required skills then let’s get ahead and discuss about the system and software 
requirements to develop the application. 


Chapter 8: System & Software Requirements To Get Started 


SYSTEM REQUIREMENTS: 


a. Well, coming to the hardware requirement - you need atleast 2GB RAM and 2GB Hard- 
Disk space. [You should upgrade RAM to 8 GB for smooth work environment, but at 
starting stages 2GB RAM is enough] 

1280 x 800 minimum screen resolution 

c. Pentium dual core processors are okay but upgrading to i3 processor is recommendable 

for the smooth work environment. 


SOFTWARE REQUIREMENTS: 


First your system must have Java environment, you can download it following this link: 
http://www.oracle.com/technetwork/java/javase/downloads/index.html 


HOW TO SETUP JAVA ENVIRONMENT 


After downloading the java setup files, you just need to setup the path and java environment in your 
system. 


Let’s learn how to set up the configurations. 


STEP 1: Downloading Java JDK 


lon SE - Downloads ] Ore x 


> C fi © wwworacle.com/technetwork/jave/javase/downloads/index.him 


Oracie Technology Network > Java > Java SE > Downloads 


Java SE Ovemew Downloads Oceumentation Community Technologies Training 
Java & 
java Uf Java SE Downloads 


Java SE Suppert 


Java SE Advanced & Sute « 


Java Erketdes 


va Platform (JDK) 8u5 JDK Bus & NeBeans 8.0 


Java Platform, Standard Edition 


ja SE us 

5 Felesse includes importa security ives. Oracte strongly recommends that all Jav 
Sers: upgrade to this release. 

Lear more + 


* Installation instructions 


Reetease Notes 
* Oracte License 


* Java SE Products Serve 


© Third Party Licenses 


STEP 2: Double-click on the install file and it should open an installer (if any error occurred during 
download like incomplete download we can’t pass through this step) 


list below. You can change your choice of features after 
utility in the Control Panel 


STEP 4: Just click Next button and don’t check any checkboxes unless you know what you are doing. 
Proceed till you encounter this. 


ORACLE 


STEP 5: Now this is the most important part setting up the path and environment. Many people will do 
mistake in this part. Go to the Control Panel and click System. 


7 a 
Adjust your computer's settings 


A ad Action Center 
R Color Management 


a Dewice Manager 
A Fonts 
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Network and Sharing 
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Then click System Protection 


LP AutoPlay 

Gy Date and Time 
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a] Homesroup 


Location and Other 
Sensors 


> Parental Controis 


fa Programs and Features 


a User Accounts 


2 Windows Update 


Bp sactup and Restore 
e Defauh Programs 


ec Ease of Access Cervier 


D wi 
Performance Information 
and Tools 
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SA_ BitLocker Drive Encryption 
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& Internet Options 

PF Mouse 
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Bag Windows Defender 


oT > Convo! Panel » “Stem and Secu , Syne 


View basic information about your computer 


|e Derice Manager Windows edition 

M . 

id Remote settings Windows ? Ultimate 

} ® System protection Copyright © 2009 Microsoft Corporation. All rights reserved. 


| System type 64-bit Operating System 
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Then click on Environment variables. 


— — = ays 
Co- (ie » Control Panel » Syitern and Security » System - | 45! Seerch Control Pane 


Advanced | System Prtecton | Remate | 


You must be logged on as an Admresiratcr to make most of these changes 


Pedornance 


Stanuo and Recovery 
Sysien startup, system faiure. anc debuggrg rfomaton 


Now click on the Path, another window opens with a lot of confusing sentences and letters - it is 
not necessary to know all that. Just double-click on the "Path" variable on the option boxes. It is 
recommended to edit the variable in the box “User variables for (your username)” 


System Properties 
Environment Variables 


Edit System Variable 


» 4 
Windows_NT 
C:\Windows \eystem32;C: \Wirndows;C:\,.. 
.COM; EXE; BAT;.CMD;.VBS;.VBE;.3S;.... 


(newex) [ wee) [cOaete_) 


(ox) [_caneat 


Now we’re almost finished, just click OK. 


STEP 6: Now we need to check whether all went right, as we are going ahead with 
programming, we need to be double sure in all contents. Think this as a testing phase, 
Go to the command prompt. (If struck press winkey +R 


pe then type cmd.) 


Now type java and press enter. If some text If the prompt returns something along the lines of: 
‘java' is not recognized as an internal or external command, operable program or batch file" then 
you have made some error above and you must again redo all the steps. If it shows many more 
options and lines like this 


Ge C:\Windows\system32\cmd.exe 


*javac’ is not recognized as an internal or external command, s 
yperable program or batch file. 


>: \Users\Akshay> java 
sage: java [-options] class [args...1] 
to execute a class) 
or java [-options] —jar jarfile [Largs...1] = 
<to execute a jar file> 
where options include: 
d32 a 32-bit data model if available 
d64 a 64-bit data model if available 
client select the "client" UM 
server select the “server” UM 
The default UM is client. 


cp <class search path of directories and zip/jar files> 

classpath <class search path of directories and zip/jar files> 
A ; separated list of directories. JAR archives, 
and ZIP archives to search for class files. 

—D<name >=<value> 
et a systen property 

verbose: [class !gc ft jnil 
enable verbose output 

version print product version and exit 

—vers ion:<value> 
require the specified version to run 

showversion print product version and continue 

jre~restrict-search ! -no~jre-restrict search 

ine lude/exclude us private JREs in the version search 

? —help print this . age 

—% print help on andard options 

-eal=<packagename > i=<classnane>] 

enableassert ions[:<packagename>...!:<classname>] 
enable ertions with specified granularity 

dal:<packagename >. =<classnane>] 

-disableassert ions (-:<packagename>...i:<classname>] 

ble assertions with specified granularity 

-esa | :temassertions 
enable systen assertions 

dsa | ~disablesyster sertions 
disable system assertions 

—agent Lib:<libname>[=<options>] 
load native agent library <libname>,. e.g. —agent lib: hprof 
see also, -agentlib:jdwp=help and ~—agentlib:hprof=help 

agent path:<pathname>[<options>1] 
lead native agent library by full pathname 

~javaagent :<jarpath>(=<options>] 
load Java programming language agent, see java.lang.instrument 


_~? 


splash:<imagepath> 
show splash screen with specified image 
see http://www.oracle.com/technetwork/ java/ javase/documentation/index.html for m 
mre details. 


C:\Users\flkshay> 


Then congrats, now you are one step closer to become a developer. 


You have successfully installed Java JDK and now it’s time to download the Android Studio and 
setting it up. As we already discussed the Eclipse ADT is also available to use but we 
recommend Android Studio because of its efficiency and reliability. 


Google Officially Ends Support For 
7 EN ADT With Eclipse, Urges Android 


uum Developers To Migrate Projects To 


Wp Android Studio 


HOW TO SETUP THE ANDROID STUDIO 


First download the Android Studio IDE from https://developer.android.com/studio/index.html 


STEP 1: Now Run the .exe file by clicking it. Then this window will open up. 


Welcome to the Android Studio 
Setup Wizard 


This wizard will guide you through the installation of Android 
Studio, 


It is recommended that you close all other applications 
before starting Setup. This will make it possible to update 
relevant system files without having to reboot your 
computer, 


Click Next to continue, 


Then click the Next button. Just keep the default selections active and continue with the process. 
STEP 2: By default every program will be saved in the C drive in your computer if you don’t 
want to disturb it leave as it is or select the location by browse option or just click Next button. 


Choose Install Location 
Choose the folder in which to install Android Studio. 


Setup will install Android Studio in the following folder. To install in a different folder, click 
Browse and select another empty folder. Click Next to continue. 


Destination Folder 


C:\Users \debabratadas \AppData \Local \Android \android-studio | Browse... 


Space required: 692, 1MB 
Space available: 43, 7GB 


Nullsoft Install System y24-Jun-2014,cvs 


STEP 3: now install it. 


Choose Start Menu Folder 
Choose a Start Menu folder for the Android Studio shortcuts. ie-§ 


Select the Start Menu folder in which you would ike to create the program's shortauts. You 
can also enter 4 name to create 4 new folder. 


Nullsoft Install System y24-Jun-2014.cvs 


| <ed || insta | | Concet 


Installation Complete 
Setup was completed successfully. 


Completed 


Delete file; C;\Users\DEBABR ~ 1\AppData \Local\Temp\vcredist_x86_ 20 10.exe A 
Extract: veredist_x64_2010,exe,,, 100% 

Execute: "C:\Users\DEBABR ~ 1\AppData\Local \Temp\vcredist_x64_20 10,exe" /passi... 
Delete file: C: \Users\DEBABR~ 1\AppData\Local\Temp\vcredist_x64_2010,exe 

Output folder: C: \Users\debabratadas \AppData \Local \Android \android-studio 

Created uninstaller; C: \Users\debabratadas \AppData \Local\Android\android-studio \u,.. 
Output folder: C: \Users\debabratadas \AppData \Roaming \Microsoft\Windows\Start ... 
Create shortcut: C: \Users\debabratadas \AppData\Roaming \Microsoft\Windows\Star... 
Create shortcut: C: \Users\debabratadas \AppData\Roaming \Microsoft\Windows \Star... 
Completed 


jJullsoft Install System v24-Jun-2014,cvs 


Cancel 


Completing the Android Studio 
Setup Wizard 


Android Studio has been installed on your computer. 


Click Finish to close this wizard, 


STEP 4: Open the Android Studio. 


While opening Android Studio, if you’ve found any problem you have messed 
something while setting up the java SDK. 
The most common error will be this 


No JVM installation found. Please install a 64-bit JDK. 
If you already have a JDK installed, define a JAVA_HOME variable in Computer > 


System Properties > System Settings > Environment Variables. 


If so then you need to set an environment variable indicating the correct location (JDK). 
To correct it, just do the following steps., 


Pouse 
Open System Properties from Control Panel > click System (or press a.) > 
click Advanced System Settings > open Advanced tab: 


You must be logged on as an Administrator to make most of these changes 
Peformance 


Settings. 


User Profiles 
Desktop settings related to your sign4n 


Startup end Recovery 
System startup. system faiure, and debugging nformation 


Click Environment Variables and add a new system variable JAVA_HOME that points to your JDK 
folder, 


for example C:\Program Files\Java\jdk1.8.0_11 


Variable name: JAVA_HOME 


Variable value: C:\Program Files\Java\jdk1.8.0_11 


Android Studio is now ready and loaded with the Android developer tools, but there are still a couple 
packages you should add to make your Android SDK complete. 
Now you can open the Android Studio but there is something you need to do. They are adding 
SDK packages and creating Android Virtual Device (emulator). 


STEP 5: ADDING SDK PACKAGES. 


In the previous chapters we talked about the API LEVELS right? Now you are going to 
know about them, each version needs different SDK for developing apps. 


To download and setting up just follow these steps: 


¢ Open Android Studio -> click Configure option on Quick Start menu -> click SDK Manager 
* You will see some of the packages are already selected. Let's keep them selected and select some 
other required Tools and Packages as shown below: 
° Android SDK Tools 
° Android SDK Platform-tools 
° Android SDK Build-tools (highest version available) 
° SDK Platform (under the latest Android x.x folder) 
° A system image for the emulator, such as ARM EABI v7a System Image 
* Click Install packages button to start installation of the selected tools and packages. 


Packages Tools 
SDK Path: C:\Users\debabratadas\AppData\Local\Android\android-sdk 
Packages 
“ij Name 
4 


[V).& Android SDK Tools 3 Update available: rev. 23 
[¥\. Android SDK Platform-tools G Update available: rev. 20 
[V\.% Android SDK Build-tools "| Not installed 
[_].° Android SDK Build-tools "| Not installed 
1]. Android SDK Build-tools "| Not installed 
1. Android SDK Build-toots "| Not installed 
(].& Android SDK Build-tools | Not installed 
1. Android SDK Build-tools (| Not installed 
_]. Android SDK Build-tools (| Not installed 
L]. Android SDK Build-tools "| Not installed 
(].* Android SDK Build-tools & Installed 
4 [ABQ Android 4.4.2 (API 19) 
[¥) [i Documentation for Android SDK "| Not installed 
[¥| "™ SDK Platform "| Not installed 
[¥) & Sompies for SOK "| Not installed 
[¥) €} Gloss Development Kit Preview ) Not installed 
(VT) Sources for Android SDK | Not installed 
» [1 Android 4,3 (API 18) 


¥ 
Show: [¥|Updates/New [installed [_]Obsolete Select New or Updates | Install 9packages... | 
Sort by: @) API level © Repository Deselect All Delete 2 packages... 


| 
Done loading packages. o* 


Ts > 


It'll show a popup once installations are completed: 


The Android SDK and AVD Manager that you are currently using has been updated. It 
is recommended that you now close the manager window and re-open it. If you use 
Eclipse, please run Help > Check for Updates to see if the Android plug-in needs to 


be updated, 


Now the waiting is over, you are ready to make your own android application!!! 


But before we begin, it’s time to set up the emulator. 
STEP 6: CREATING EMULATOR. 


i. Let's launch AVD Manager by pressing [@.. keys > type AVD Manager in App search > 
select AVD Manager from the searched result and press Enter key to open AVD Manager > 
click Create button 


Tools 


Android Virtual Devices Device Definitions 


List of existing Android Virtual Devices located at C:\Users\debabratadas\.android\avd 


AVD Name Target Name Platfo... APILe.. CPU/ABI 
No AVD available 


Repair... 
Delete... 


Details... 


Ay Arepairable Android Virtual Device. 3¢ An Android Virtual Device that failed to load. Click ‘Details’ to see the error. 


ii. Fill in the details for the AVD: Give it a name, select a Device, a platform target, and a skin (HVGA 
is default) > Click OK. 


AVD_Nexus 
Nexus 4 (4.7", 768 « 1280: xhdpi) 
Android 4,0,3 - AP! Level 15 
ARM (armeabe-v7a) 

{V Hardware keyboard present 


Front Camera: 


Back Camera: 


Memory Options: 


intemal Storage 


SD Card: 


Emulation Option: ~/snspshot [Use Host GPU 


Note: You may find that the OK button is disabled. In case there is no system image is installed for the 
selected target, the OK button remains disabled. So, make sure that you select a Target for which system 
image (i.e. ARM EABI v7a System Image) is already installed. Otherwise you have to install the 
required system image from Android SDK Manager. 

ii. Select the new AVD from the Android Virtual Device Manager and click Start button 


g Android Virtual Device (AVD) Manager ao RE 


Tools 
Android Virtual Devices | Device Definitions 
List of existing Android Virtual Devices located at C:\Users\debabratadas\.android\avd 
AVD Name Target Name Platf.. APIL.. CPU/ABI Create... 
(J AVD_Ne... Android 4.0.3 4.0.3 15 ARM (armeabi-v7a) Start... 
Edit... 
Repair... 
Delete... 
Details... 
Refresh 
&\ A repairable Android Virtual Device. An Android Virtual Device that failed to load. Click ‘Details’ to 


iv. It might take a few minutes to boot up the emulator. Once it's ready just unlock the emulator screen. 


"} 5554:AVD_Nexus - = 


3 


Eureka you are set to explore!!! 


Chapter 9: Let's Build Your First App 


All set to build Your first app. The most common example you will see in any domain is 
“hello world”. It was like welcoming yourself to the world of programming. So we too will start 


with that. 
*) Open the Android Studio, 


Then click file->New Project. A screen will appear in that provide your application name 
and project location. It is recommendable not to change location and company domain as a 


beginner. 


(™ Crea ten toed = ee Sy 


New Project 


| 
| Applicaton name: = Hebo world 
Company Doman = akshay oamplecom 


Package narne wat t eae 


Project location: © C:\Uners\Abshay\Andtond Studio? roects\Mellowerlsd 


L Ee a 


*) Click next to proceed to next step. In the second step you need to provide some details like from 
which android versions this app needs to work. It is always recommend to keep in the lower level 


because it will reach many users. 


Pr Target Android Devices 


Select the form factors your app will run on 


Ontferent ptatformn may requre seperate SOs 


2 Phone and Tablet 
Minium SOK | APT 16: Android 4.1 (Jelly Beam) go 


Lower AP! lewels target mere devices, 


By targeting APT 16 and later, your app wil man om approsimately 3.2% of the devices 
that are actrve on the Google Play Store. 


Help me choose 


Wee 


Miremumn SOK | APL 21: Android $.0 (Lollipop! 


ow 

Mirumum SOK | AML 2: Android 5.0 (Lotigop! i | 
(7) Android Auto 
|_|) Ges 

Minimum SOK | Glass Developenent Kit Preview ie | 


Brevicus Neat Cancel 


In this screen you can see the various devices that run on android - like mobiles, tablets, 
Wear, Television and Google Glass. 
After providing those click Next. 


*) Now you will have to select the activity for your app. There are many predefined activities 
available and for you I recommend to select the Blank Activity. 


[lreere eee _—-_— — 3,38 ee ee 


KB Add an activity to Mobile 


Add No Activity 


Blank Activity Empty Sactvety Fullscreen Activity Google AdMob Ads Activity 


= =a 
\@e ne 
i 


Google Maps Activity Login Activity Master/Detail How Nawigation Drawer Actovity Scrofing Activity 


After this step you will have to give the Activity Name and Layout Name and title for your app. If you 
are done click finish. That’s it all details for the app is given and now it is time to program and develop 
the app. 


head Create New Project . 


pr Customize the Activity 


Creates a mew blank octivity with an app ber, 


i<——— f Activity Narn: ManActretty 


Layout Name activity man 


Tithe: MamActraty 
Meru Resource Name: menu_mon 


\ —] Use 2 Fragment 


Blank Activity 


The name of the activity class to create 


bmw cot) 


In the above picture you can see Activity name is given as MainActivity which is not but java file and 
the Layout Name as activity_main is XML file. 


{ did you noticed while telling the name I used same name as in the above pic even without 
changing the cases of the letters because even small case change will affect you like hell in java 
(because of case-sensitivity), the same applies for Android too. So don’t change anything. } 


Now we can move to programming. Just displaying “hello name” in the app is not what you are 
expecting right? Even though it is your first app, let’s make it interesting in the first activity (we call 
page in websites, in android development we call it as activity). Let’s get started. 


irst 
we need to develop the front end. In activity _main.xml we can create the front end. If you don’t know 
XML don’t worry by continuously exploring you will learn it by yourself {some basics only} now we 
can just drag and drop components in the activity to complete our front end. 


A partial listof aya 
indludes Button, T. 


able widgets 

tView, EditText, List View,CheckBox,RadioButton,Gallery, Spinner, and the more 
oCompleteTextView, ImageSwitcher, and TextSwitcher.Among the layouts 
ayout, FrameLayout, RelativeLayout, and others. 


.O" encoding="utf-8"?> 
-android="http://schemas.android.com/apk/res/android" 
xmlns:tools="http://schemas.android.com/tools" 
android: layout_width="match_parent" 
android: layout_height="match_parent" 
android: paddingBottom="(@dimen/activity_vertical_margin" 
android: paddingLeft="(@dimen/activity_horizontal_margin" 
android: paddingRight="(@dimen/activity_horizontal_margin" 


android: padding Top="(@dimen/activity_vertical_margin" 
tools:context="com.example.akshay.Helloworld.MainActivity"> 


<Button 
android:id="(@+id/butl" 
android: layout_width="wrap_content" 
android: layout_height="wrap_content" 
android: text="Click here" 
android: layout_marginTop="174dp" 
android: layout_alignParentTop="true" 


android: layout_centerHorizontal="true" /> 


</RelativeLayout> 


So we have created the front end for first activity. Now we’ll learn about the backend... 


MainActivity java  // java program for first activity 


package com.example.akshay.Helloworld; 

import android.content. Intent; 

import android.support.v7.app.AppCompatA ctivity; 
import android.os.Bundle; 

import android. view. View; 


import android.widget. Button; 


public class MainActivity extends AppCompatActivity implements View.OnClickListener{ 
Button b1; 
@Override 
protected void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 


setContentView(R.layout.activity main); 


findViewByld(R.id. but1).setOnClickListener(this); 


} 
@Override 
public void onClick(View v) { 
Intent intent=new Intent(v. getContext(), Nxt.class); 


startActivity(intent); 


} 


Now our first activity is completely done. If you noticed the above program you encountered java 
keywords right, the usage is same. 


Before going to the next activity, I will explain some of the contents in the above program. 


¢ Whatever keyword we are using, they may be either predefined class or interface but it is not 
possible for anyone to remember the correct path for all class. Can you? No we can’t. So to 
make it easier almost every IDE is providing a solution for that by providing more option when 
you place the cursor over there. 

¢ Ifyou are familiar with Java programing, you knew what is class, object and constructor. Same 
concept is here too. Some of the classes in above program are Button, Intent. 

¢ The operations to be performed on the application should be given within the onCreate 
function. 

¢ You may observe R. in program wherever we tried to point the some elements, this is what we 
call as R.JAVA which is auto generated class by the IDE and keeps all the records about the 
components and elements we are using. Whenever we are trying to call the element or 
component anywhere in program we can do by its id. Once one id assigned to one component, it 
can’t be altered. It is one of the most important feature IDE is providing to developers. 


R java file is an auto-generated file by AAPT (Android Asset Packaging Tool) that contains resource IDs 
for all the resources of res/ directory. When you create any component in the xml file, id for the 
corresponding component is automatically created in this file 


¢ R.layout.activity_main is used to assign which front end is for this backend java program. 

¢ We used Intent in the above program which used to link one activity to others. 

* onClick is an event and setOnClickListener is an event listener. 

¢ Nxt.class is the second activity which is linked to the button //by this program folks. 
v.getContext() gives base address for the location of Nxt.class. 


Now we will see the second activity. 
First you need to create second activity, for that in the project explorer screen follow the 
command 
File->New->Java class 
A small dialog box will appear give name to it. 

{/* by using this command new class will be created to current active project so check whether 
your project is active or not while handling more projects*/} 
Same for the second Activity layout file too. Follow the command File->New->Activity in there 
you can select which activity layout you need for the application. 
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activity_mainl.xml // second activity 


<?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
android:orientation="vertical" android:layout_width="match_parent" 
android: layout_height="match_parent"> 
<TextView 


android: layout_width="wrap_content" 


android: layout_height="wrap_content" —_android:textAppearance="?android:attr/ 


textAppearanceLarge" 
android: text="Hello World!" 
android: id="(@+id/textView2" 


android: layout_gravity="center_horizontal" /> 


<TextView 


android: layout_width="wrap_content" 


android: layout_height="wrap_content" android: textAppearance="?android:attr/ 


textAppearanceMedium" 
android: text="Welcome Programmer!" 


android: id="(@+id/textView3" 


android: layout_gravity="center_horizontal" /> 


</LinearLayout> 
Nxtjava //second activity java 


package com.example.akshay.Helloworld; 
import android.os.Bundle; 
public class Nxt extends MainActivity { 
protected void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 


setContentView(R.layout.activity_main1); 


After completing the program to run application just click y button or in menu bar click run-> run 
app. 


The output i.e app will be run on the emulator you have set before. 


You can make your android mobile as ADB by enabling the USB Debugging 
mode option in settings. For that you need to enable the developer mode in 
your mobile. This can be done by just tapping the built number multiple times. 


1. Open Settings-> About-> Software Information->more 


2, Then tap “Build number” seven times to enable Developer 
options. ... 


3. Go back to Settings menu and now you'll be able to see “Developer options” there. 
4. Tap it and turn on USB Debugging from the menu on the next screen. 


The output for the above program is given below., first just try this and get familiar with IDE and some 
concepts because in later stages we are going to discuss about some important topics and examples. 


STRING.XML 


While dragging and dropping you may observed the warning symbol on all items/components in your 
activity. What is that? How to solve it? 


The warning symbol indicates that the resource was not registered to an application. To solve this we 
need to register the resource in the STRING.XML. 


A string is a simple resource that is referenced using the value provided in the name attribute (not the 
name of the XML file). So, you can combine string resources with other simple resources in one XML 
file, under one<resources>element. 


To open string.xml file follow the command 


app->src->main->res->values->strings.xml 


sample string.xml is 


<resources> 
<string name="app_name">Helloworld</string> 
<string name="action_settings">Settings</string> 
<string name="hello">hello world!</string> 


<string name="click">click me</string> 
</resources> 


The highlighted one works like a variable in programming language i.e (String click=click me) 
but it is not actually works like that but just giving you an example to make you understand. While using 
in xml we can use click in program and the app will display click me. 


MANIFEST.XML : 


The AndroidManifest.xml file contains information of your package, including components of the 
application such as activities, services, broadcast receivers, content providers etc. 


It performs some other tasks also: 


¢  Itis responsible to protect the application to access any protected parts by providing the 
permissions. 


¢  Italso declares the android api the application going to use. 


¢ It lists the instrumentation classes. The instrumentation classes provide profiling and other 
information. These information are removed just before the application is published. 


This is the required xml file for all the android application and it is located inside the root directory. 
Manifest is an XML file so the tags need to declare with parent-child method. 

Elements in the manifest files are 

<manifest> 


manifest is the root element of the Android Manifest.xml file. It has package attribute that 
describes the package name of the activity class. 


<application> 


application is the sub-element of the manifest. It includes the namespace declaration. This 
element contains several sub-elements that declare the application component such as activity etc. 


The commonly used attributes of this element are icon, label, theme etc. 
android:icon represents the icon for all the android application components. 
android:label works as the default label for all the application components. 
android:theme represents a common theme for all the android activities. 
<activity> 


activity is the sub-element of application and represents an activity that must be defined in 
the AndroidManifest.xml file. It has many attributes such as label, name, theme, launchMode etc. 


android:label represents a label i.e. displayed on the screen. 


android:name represents a name for the activity class. 


<intent-filter> 


intent-filter is the sub-element of activity that describes the type of intent to which 
activity, service or broadcast receiver can respond to. 


<action> 


It adds an action for the intent-filter. The intent-filter must have at least one action element. 
<category> 

It adds a category name to an intent-filter. 
Sample Manifest file is given below 


<?xml version="1.0" encoding="utf-8"?> 

<manifest xmlns:android="http://schemas.android.com/apk/res/android" 
package="'com.example.akshay.helloworld" 
android:versionCode="1" 
android:versionName="1.0" > 


<uses-sdk 
android:minSdkVersion="16" 
android:targetSdkVersion="23" /> 


<application 

android:allowBackup="true" 

android:icon="(@mipmap/ic_launcher" 

android:label="@string/app_name" 

android:supportsRtl="true" 

android:theme="@style/App Theme" > 

<activity 
android:name="com.example.akshay.helloworld.MainActivity" 
android:label="@string/app_name" 
android:theme="@style/App Theme.NoActionBar" > 
<intent-filter> 

<action android:name="android.intent.action.MAIN" /> 


<category android:name="android.intent.category.LAUNCHER" /> 
</intent-filter> 


</activity> 
</application> 


</manifest> 


LAYOUTS: 


You have learned about the components and basic concepts in android development. Now let’s learn 
about the layouts available. 


The layouts most commonly used are: 
1. Linear Layout 
2. Relative Layout 
Some other layouts available are 


°0 Web View Layout 
° Frame Layout 

° List View Layout 
° Grid View Layout 
° Table Layout 


Linear Layout: 


Linear Layout is a layout which aligns the widgets or elements in a linear (Straight) 
fashion. In above example we used linear layout. Linear Layout consists of two types of 
orientation: 


1. Vertical Orientation and 
2. Horizontal Orientation. 


Vertical Orientation is the layout where widgets such as Text View, Edit Text, and Button are 
aligned in a Vertical manner. 


Horizontal Orientation is the layout where widgets are aligned in a Horizontal 
manner. 


Horizontal orientation 


Vertical orientation 


Relative Layout: 


Relative Layout is a layout where the widgets (such as Text Views, Buttons, etc.) are 
represented with respect to previous widget or parent View. A Relative Layout on the other 
hand, allows for a more random arrangement of child elements. This allows you to have a more 
flexible design layout approach. 


Most programmers are using relative layouts only in order to not restrict the placement 
of components in their activity. 


List View: 


A List View is a View Layout where all the items are specified in the form of a list. It is 
almost similar to the vertical orientation in linear layouts. 


Grid View: 


A Grid View is a View Layout where the items (such as pictures, files etc.) are placed in 
a Grid manner. 


Table Layout: 


Table layout is a layout where the items/components can be arranged in the rows and 
columns. 


Web View Layout: 


Web view layout is a layout where we can assign some part of our activity to display a 
website or web contents. 


You’ve learned to create a front end and implementation of activity through java files but where will you 
save it? For that we need Database, so now we are going to discuss about it. 


DATABASE IN ANDROID: 


For storing the data, we have many ways to implement. They are more web services available 
like Google compute engine, Amazon web services and IBM web services etc., and also we can store 
data in the mobile memory too. 


Officially Android uses SQLite as its database to store data. SQLite is an opensource SQL 
database that stores data to a text file on a device memory. Android comes in with built in SQLite 
database implementation. So it is very easy to implement in your application. Unlike Java application 
which needs special establishment of connection with bridges or drivers like JOBC, ODBC, in android 
importing a single package to our program completes everything. 


SQLite supports all the relational database features. 


As a beginner, SQL is recommended instead of using some cloud services because you need to 
learn a lot about using cloud computing. 


Package need to be imported is android.database.sqlite. 
SQLiteDatabase is the class which helps us to invoke. 
SQLiteDatabase object= openOrCreateDatabase("your database name", MODE_PRIVATE,null); 
The above is the statement which is used to create a database. It is almost like syntax. 
Important methods in SQLiteDatabase are 
execSQL -this method is used to write and execute the queries. 
Cursor — this is used to point one record/field in the database. 


releaseMemory - Attempts to release memory that SQLite holds but does not require to operate 
properly. Typically this memory will come from the page cache. 


toString - Returns a string containing a concise, human-readable description of this object. 
Subclasses are encouraged to override this method and provide an implementation that takes 
into account the object's type and data. 


Feeling confused? Let’s learn it by an example. 


Scenario: To create an android application for SAVING CONTACTS using database, the Tasks 
need to be performed in application are create, insert, update, retrieve and delete. 


First Activity //Home page 

public class MainActivity extends Activitv{ 
Button create, insert,retrieve,update,delete; 
SQOLiteDatabase db; 

@Override 

protected void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 
setContentView(R. layout.activity_main); 
create =(Button) findViewByld(R.id.button1); 
insert =(Button) findViewByld(R.id.button2); 
retrieve=(Button) find ViewByld(R.id.button3); 
update=(Button) findViewByld(R.id.button4); 
delete=(Button) findViewByld(R.id.button5); 

// creating the database 

create.setOnClickListener( new OnClickListener() 


{ 
public void onClick(View V) 


{ 
db=openOrCreateDatabase(“myDatabase.db”,MODE_PRIVATE, null); 
//executing the query 
db.execSQL( “create table if not exists sample(id varchar,name varchar,number varchar); ”’); 
Toast.makeText(getApplicationContext(), ’database is created”’,5000).show(); 
db.close(); 
f 
Ds; 
//insert 
insert.setOnclickListener(new OnClickListener() 
{ 

public void onClick(View v) 
{ 


Intent il = new Intent(MainActivity.this, Insert.class); 
startActivity(il); 
BD; 
// retrieve 
retrieve.setOnclickListener(new OnClickListener() 


{ 
public void onClick(View v) 


Intent i2 = new Intent(MainActivity.this, Retrieve.class); 
startActivity(i2); 
ID; 
//update 
update.setOnclickListener(new OnClickListener() 


{ 
public void onClick(View v) 


é 
Intent i3 = new Intent(MainActivity.this, Update.class); 
startActivity(i3); 
WD; 
//delete 
delete.setOnclickListener(new OnClickListener() 
{ 
public void onClick(View v) 
{ 
Intent i4 = new Intent(MainActivity.this, Delete.class); 
startActivity(14); 
wD: 
} 


SECOND ACTIVITY //Insert activity 

public class Insert extends Activity { 

EditText id,name,number; 

Button ins, back; 

SQOLiteDatabase db; 

protected void onCreate(Bundle savedInstanceState) 

{ 
super.onCreate(savedInstanceState); 
setContentView(R. layout.insert); 
id=(EditText) findViewByld(R.id.editText1); 
name=(EditText) find ViewByld(R.id.editText2); 
number=(EditText) find ViewByld(R.id.editText3); 
ins=(Button) findViewByld(R.id.button 1); 
back=(Button) findViewByld(R.id.button2); 


//implementing insert 
Ins.setOnClickListener(new OnClickListener() 
{ 
public void onClick(View v) 
{ 
String s1=id.getText().toString(); 
String s2=name.getText().toString(); 
String s3=number.getText().toString(); 
db= openOrCreateDatabase(“myDatabase.db”, MODE_PRIVATE, null); 
db.execSQL (“insert into sample values(‘ “+s1+” ‘, §”+s2+ °”?, © “+s3+” 9;”); 
Toast.makeText(getApplicationContext(), ’inserted”’,5000).show(); 
db.close(); 
Mw: 
back.setOnClickListener(new OnClickListener() 
{ 


public void onClick(View v) 
{ 

Intent in=new Intent(v.getContext(), MainActivity.class); 
startActivity(in); 


IY; 


Third Activity // Retrieve Activity 
public class Retrieve extends Activity{ 
EditText id; 
Button ret, back; 
SOLiteDatabase db; 
Cursor c; 
protected void onCreate(Bundle savedInstanceState); 
{ 
super.onCreate(savedInstanceState) 
setContentView(R. layout.retrieve); 
id=(EditText)findViewld(R.id.editText1); 
ret=(Button)findViewId(R.id.button1); 
back=(Button)findViewld(R.id.button2); 
tl=(TextView) findViewId(R.id.text1); 
ret.setOnClickListener(new OnClickListener() 
{ 
public void onClick(View arg0) 
{ 
String s1= id.getText().toString(); 
db=openOrCreateDatabase(“myDatabase.db ”, 
MODE _PRIVATE, null); 
c=db.rawQuery( “select * from sample where id=’”+sI+”’ “null); 
if(c.getCount()==0) 
4 
tl.setText(“id=’”+sI1+”’, name =’”+s2+’”, number=’”+s3+”? “); 
c.close(); 
db.close(); 
Ds; 
back.setOnClickListener(new OnClickListener() 
{ 


public void onClick(View v) 
{ 
Intent h=new Intent(v.getContext(), MainActivity.class); 
startActivity(h); 
ID; 


FOURTH ACTIVITY // update activity 
public class Update extends Activity{ 
EditText id,name,number; 
Button update, back; 
SQLiteDatabase db; 
protected void onCreate(Bundle savedInstance) 
{ 
super.onCreate(savedInstanceState); 
setContentView(R.layout.update); 
id=(EditText)findViewByld(R.id.editText1); 
name=(EditText) find ViewByld(R. id. editText2); 
number=(EditText) find ViewByld(R.id.editText3); 
update =(Button) find ViewByld(R.id.button1); 
back=(Button) find ViewByld(R.id.button2); 
update.setOnClickListener( new OnClickListener() 
{ 
public void onClick(View v) 
{ 

String s1=id.getText().toString(); 

String s2=name.getText().toString(); 

String s3=number.getText().toString(); 
db=openOrCreateDatabase(“myDatabase.db”, MODE_PRIVATE, null); 
db.execSQL (“update sample set name=’”+s2+”’,number=’”+s3+”’ where id=’”+sI1+”’;”); 
Toast.makeText(getApplicationContext(),’ID:’”+s1”’ “+” updated”, 5000).show(); 
db.close(); 


WD: 
back.setOnClickListener(new OnClickListener() 


public void onClick(View v) 
{ 


Intent h=new Intent(v.getContext(), MainActivity.class); 
startActivity(h); 
ws: 

M3 


FIFTH ACTIVITY //DELETE ACTIVITY 

public class Delete extends Activity{ 
EditText id; 
Button del, back; 
SQLiteDatabase db; 

protected void onCreate(Bundle savedInstanceState) 

{ 
super.onCreate(savedInstanceState); 
setContentView(R. layout.delete); 
id=(EditView) find ViewByld(R.id.editText1); 
del=(Button) findViewByld(R.id.button 1); 
back=(Button) find ViewByld(R.id.button2); 
del.setOnClickListener(new OnClickListener() 


public void onClick(View arg0) 

{ 

String s1=id.getText().toString(); 

db=openOrCreateDatabase(“myDatabase.db”, MODE_PRIVATE, null); 
db.execSQL (“delete from sample where id=’”+s1+”’;”); 
Toast.makeText(getApplicationContext(), "ID:’”+s1+”’ +”’deleted” “,5000).show(); 
db.close(); 
} 
Ds; 
back.setOnClickListener(new OnClickListener() 


public void onClick(View v) 
{ 
Intent h=new Intent(v.getContext(), MainActivity.class); 
startActivity(h); 
ID; 


ai 


For all the activity we’ve given you the java code now it is your talent to have xml either by 
above example or by modifying the above code with respect to your xml code - the choice is 
yours. 


The sample output for the above code is: 
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| 
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| 
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| 

CREATE 
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} 
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Updating record 
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UPDATE 


Deleting the record 
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Now you got some practical experience in Android application. Trust me if you get 
output for the above code after importing packages, fixing bugs by yourself and creating Xml 


file with respect to the above codes, you’ve got the skills and it is the time for you to believe in 
yourself and start exploring the world of programming. 


Every developer’s motive is to publish their app in the market. Many people are 
publishing even a dumb app in the market. The fake apps counts increasing in the app market 
and many apps are also doing some betrayal to customers by selling their data, installing some 
other apps and most importantly installing viruses in device. Inorder to safeguard the customer 
data and security, Google started to follow strict rules to ensure end user satisfaction. 


Chapter 10: How To Publish Your Android App 


PUBLISHING YOUR APP: 


To publish an app in Google Play store, you need to create an account in Google Play 
Developer Console which will cost you 25 $ (USD) 


The reason behind the fees is to keep out the fake, duplicate accounts and hence keep out unnecessary 
and worst apps flooding the playstore. 


Once you pay the initial fees, you have a fully functional Google Play Developer Account through 
which you can publish as many apps as you want (free/monetized). 


I would recommend you to pay the initial fees because you can easily earn that amount by monetizing 
your apps or by keeping ads in your app via ad-revenue or admob. 


|. First go to the below link., 


https://developer.android.com/distribute/index.html 
\ Then just follow steps. 


+ Developers Design Develor Distribute 


| Traming AP! Guides Reference ve | Google Services Samples 
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Prepar 9 This document summarizes the main tasks you need to perform to prepare 


|. Then create a developer account, pay the fee and complete that process. 

Now you are ready to upload the app. just upload the apk file like you attach 
attachments in your mail. 
| Then you need to take a survey - it is mandatory to take this survey since it evaluates 
your app’s various factors ( Important things are age restrictions and inappropriate 
contents ) 


After completing this step, Google takes two to three days to validate the app. After validation 
Google publishes it in playstore market. Do you know how many apps are available in market? 
Millions & Millions!! For every app out there, there are about hundreds and thousands of 
similar apps — i.e your competitors. So how to stand out? How to attract your desired Users? For 


that App store Optimisation option available. 


What is App store optimisation? 


Well you ever heard website owners stressing over their SEO, Search Engine 
Optimization, a process undertaken to ensure a website it found on Google? Well, ASO is the 
same process for the app store. App Store Optimization has been created to help your app 
improve its organic search results. What this means in simple terms is improving the chances of 
your app being found when someone searches for a particular search term. Competition is harsh 
in GooglePlay and getting your app found is one part of the battle. 


Giving fancy and a catchy name will really help you. Now it’s over to you. Publish your 
Android app and make money through ads and may people are ready to buy your app if it’s 
worth it. 


Chapter 11: Rooting Android App 


ROOTING: 


Rooting is jailbreaking for Android, this allows users to dive deeper into a phone’s sub- 
system. Essentially, it’1l allow you to access the entire operating system and customize just 
about anything on your Android. 


With root access, you can also get around any restrictions that your manufacturer or 
carrier may have applied. You can run more apps, you can overclock or underclock your 
processor, and you can replace the firmware. The process requires users to back up current 
software and flash (install) a new custom ROM (modified version of Android). 


Why people root their mobile? 


¢ Many devices has bloatware and less storage memory. So user roots his device 
and removes the bloatware to increase space. 

¢ Some people may need to do experimenting with their mobile and for this they 
need superuser capability and access upto the root node. 


Why one shouldn’t root his device? 


-- Voiding your warranty: Some manufacturers or carriers will use rooting as an excuse to 
void your warranty. It’s worth keeping in mind that you can always unroot. If you need to send the 
device back for repair, simply flash the original backup ROM you made and no one will ever know that 
it was rooted. 


-- Bricking your phone: Whenever you tamper too much, you run at least a small risk 
of bricking your device. The obvious way to avoid it happening is to follow instructions carefully. Make 
sure that the guide you are following works for your device and that any custom ROM you flash is 
designed specifically for it. If you do your research and pay attention to feedback from others, bricking 
should never occur. 


-- Security risks: Rooting may introduce some security risks. Depending on what 
services or apps you use on your device, rooting could create security vulnerability. For example, 
Google refuses to support the Google Wallet service for rooted devices. 


GETTING CRACKED APPS: 


There is always a black market everywhere in the world and app market is not an exception to 
it. Every paid App is available in this market for free. Do you know? Android apps are not only target 
for the developers but also to crackers - who are doing this ‘black marketing’ as a jovial free-time task. 
Anyway, we aren’t going to tell you where you can find those cracked apps! 


Chapter 12: How To Use Your Mobile As AVD 


Yes we can use our mobile as AVD for testing and running our app. In the system requirements 
we’ve intimated that 4GB Ram is recommend, it is because 4GB Ram can run the emulator easily. If you 
use lower than this recommended system specification, it becomes a struggle to run the emulator 
smoothly. So for time being and faster view on output of app we are going to use your mobile device for 
it. It also give us idea how your app working in real device. 


- First go to settings. 
- Then select About phone 


- Then tap built number multiple times till toast appears that you are developer. { it varies from 
device to device, some use kernel version and mine is xiaomi, for that I need to miui version multiple 
times} 


- Go to developer option and enable USB debugging option. 
- Connect your device with computer using USB. 


Now run the app, you will get dialog box like below 


© Choose a running device 
i : _ 


124656b07 d6 


© Launch emulator 


Android virwatdevice — [mone RL 


Cc) Use same device for future launches 


Bingo! That’s it. We did it. 


Chapter 13: Why Should You Become An Android Developer? 


ADVANTAGES OF BEING A DEVELOPER: 


Before going into discussing the advantages of being an android developer, let’s discuss about 
the pros of being a developer. 


- You can earn self-esteem in society and in your family circle. 


- You can earn some extra money freelancing and it will give you confidence to face the real 
world. 


- You can showcase your talent in a job interview. 


- Becoming a developer while you are at school or college is super awesome — you can make 
heads turn and earn respect from peers. 


ADVANTAGES OF BEING AN ANDROID DEVELOPER: 


- The market is huge so you will get more audience / customer for your app. 
- Chances of earning more money as you get good at it. 
- Investment is lesser when compared to other mobile OS. 


- Developing Asian Countries have millions of android users so by targeting those customers, 
you can make your app famous. 


Chapter 14: Conclusion — Future Of Android App Development 


Learning a specific technology is rarely challenging, but can still be very time consuming. So how good 
an investment is it to spend your time learning Android? We think it is a good idea to learn Android NOW 
because it is popular and hard to kill. 


If you want to create applications for the general public, there are currently only two large cross platform 
client technologies that are both very popular and are gaining in market share. One is the Web stack 
(HTML/CSS/Javascript etc), the other is Android. 


Like the Web, Android is not made for a specific device, or a specific type of device, or a specific software 
environment for devices. Android is a toolkit that companies can use to build software environments. 


Android is not owned or controlled by a single company, and it is open source and free to use by anyone 
who wants to build a software system. A change in strategy for Google will probably not kill the platform. 
A (theoretical) downfall of the smartphone in favor of something different will probably not kill the 
platform. 


There are currently hundreds of different device software systems that are based on Android. From HTC 
Sense to Samsung's Nature UI to Facebook Home. The platform is used for a lot more problem domains 
that just "smartphone apps", or "tablet apps". So it is a pretty good bet that the platform will be around for 
many more years to come. 


That said, The Future Looks Bright For Android Developers. Come, Join The Bandwagon Before It’s 
Too Late! 


